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ABSTRACT
Scientific research provides the evidence necessary to build an effective
framework for health recommendations. In a population of young, healthy adults the
recommended duration of an indirect calorimetry measurement period when measuring
resting energy expenditure was a minimum of 10 minutes, with the first 5-minutes being
discarded. A steady state period was achieved during the second 5-minute segment of a
30-minute period. Furthermore, in a population of young women, short-term standing
energy expenditure was statically greater than lying and sitting energy expenditure.
However, recommendations to stand instead of sit may be negligible as the magnitude of
the effect of short-term standing was small when compared to sitting. Finally, MyPlate
diet recommendations when combined with aerobic and resistance training were more
effective at increasing relative aerobic fitness in young, healthy women when compared
to Paleolithic-based diet recommendations and exercise. However, neither the MP or PD
recommendations resulted in significant changes in strength or anaerobic power when
combined with exercise. These results build the foundation for future research and the
fine-tuning of health recommendations.
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CHAPTER ONE
INTRODUCTION
Health recommendations are provided to Americans to improve and maintain a
healthy lifestyle. These recommendations are included within lifestyle domains
pertaining to physical activity, vaccinations, sleep, diet and smoking, and provide the
guidance necessary to prevent disease, and augment mental and physical health.
Recommendations are disseminated by health organizations, like the World Health
Organization (WHO) or the American College of Sports Medicine (ACSM). For
example, the ACSM recommends adults participate in at least 150 minutes per week of
moderate-intensity aerobic exercise.1 Other recommendations include diet
recommendations provided by the United States Department of Agriculture (USDA) and
immunization recommendations provided by the Center for Disease Control and
Prevention (CDC).
In most cases, health recommendations are based upon scientific research—
specially applied research. Applied research is conducted to find solutions to practical
problems, expanding knowledge to treat a disease or improve health. An example of
applied research is a double blind, placebo control trial studying the effects of a weight
loss drug on obese individuals. This type of trial provides the strongest possible evidence
for causation.2 While, not all applied research includes double blind, placebo control
trials, there is still significant evidence to be gathered of evidence, either from
observational trials or prospective cohorts. Thus, providing evidence on populations,
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associations between diseases and lifestyle factors, and helping can fine tune current or
future health recommendations.
Applied research provides the evidence necessary to build the framework for
health recommendations. Evidence provides feedback on hypothesizes—to accept or
refute a hypothesis based on evidence drives the development and implementations of
health recommendations. For example, research may be conducted on the effectiveness of
a new vaccine on a deadly virus. Unknowingly distributing the vaccine without
evidence, health organizations and health professionals would not be able to discern the
impact such a vaccine would have on the population. The result may mean saving
thousands of lives, preventing the spread deadly virus and reducing health care costs.
Therefore, this dissertation provides evidence for health recommendations. The
following chapters seek to test numerous hypotheses relating to applied science,
advancing the knowledge of current understandings as they relate to research
methodology, energy expenditure, and diet and exercise recommendations.
The second chapter focuses on research methodology. Specifically, the chapter
focuses on determining the approximate time to reach steady state resting energy
expenditure using the method of indirect calorimetry (IC). IC estimates energy
expenditure measuring oxygen consumption and carbon dioxide production. A steady
(SS) state period is important during an IC test because SS ensures repeatability and
compatibility between researchers, reduces variability between subjects, and accurately
estimates energy expenditure. The use of IC in health care settings requires that the IC
methodology be standardized and repeatable, thus allowing health professionals to make
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effective health recommendations. Unfortunately, there is little evidence standardizing
IC methodology in young, healthy adults.
The third chapter also focuses on determining the EE of different postures,
namely those of lying, sitting and standing. The popularity of stand-up desks has grown
over the last half-decade due in part because of the increased amount of time most
Americans spend in sedentary behaviors (i.e. sitting). Discerning EE differences between
postures, especially sitting and standing, will provide health professionals with
information needed to effective recommend activities needed to combat sedentary
activity and potentially reduce the risk of weight gain and metabolic abnormalities
associated with obesity (i.e., insulin resistance). To date, few studies have compared
three postures during one continuous test and assessed the magnitude of the effect of each
posture.
The fourth chapter focuses on the effects of diet and exercise recommendations
when combined with exercise. Specifically, the chapter details the effects of randomizing
young women to consume a diet based on MyPlate (MP) or Paleolithic-based diet (PD)
recommendations, either with or without exercise, over the course of 8-weeks. The MP
recommendations are provided to Americans based on evidence that a healthy dietary
pattern consists of a diet containing a balance of vegetables, fruits, whole grains, fat-free
dairy products, lean meats, beans, nuts and seeds. In contrast, the PD has gained
popularity in recent years; evidence supports the improvements in numerous healthrelated outcomes. Currently, there is no evidence from randomized clinical trials testing
both MP and PD recommendations in healthy individuals when combined with exercise.
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This chapter may provide a clearer picture when recommending both diet and exercise
when the goal is to improving cardiovascular and muscular performance.
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CHAPTER TWO
APPROXIMATE TIME TO STEADY STATE RESTING ENERGY EXPENDITURE
IN YOUNG, HEALTHY ADULTS
2.1 Introduction
Resting energy expenditure (REE) is the 24-hour energy expenditure that reflects
the total amount of energy needed to maintain basic physiological function and
homeostasis.3,4 REE is the largest component of total energy expenditure (TEE); other
components include the thermic effect of food and physical activity energy expenditure.
REE is an important measure for clinicians and researchers who provide nutrition support
in order to maintain energy balance and establish a physiological baseline of energy
expenditure.5 The appropriate method for measuring REE in large observational trials is
indirect calorimetry (IC). IC measures oxygen consumption (VO2) and carbon dioxide
production (VCO2), and uses mathematically derived equations to estimate REE using a
metabolic cart.3,6 Traditionally, IC measurements require an individual lay supine in the
post-absorptive state for 30 – 60 minutes while both VO2 and VCO2 are recorded.7–11
In order for IC measurements to be valid and minimize variability, a stable
measurement period, or steady state (SS) should be achieved during the IC
measurement.4,7,12 SS has been defined by achieving a ≤10% coefficient of variation
(CV) for a specific amount of time using multiple variables, like VO2, VCO2 and minute
ventilation (VE). Horner et al13 found that a greater percent of post-menopausal women
met SS criteria of <10% variation during a 5-minute period compared to a 10-minute
period after 30 and 45 minutes. McClave et al12 found that the average REE for the SS
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period defined by a change in VO2 and VCO2 of <10% variation correlated best to the
measured 24-hour TEE. Therefore, a suitable definition for SS is a 5-minute period with
%CV <10% and is a useful time period to estimate REE.7,14
The total time period for IC measurement should be minimized in order to create
a suitable testing environment for both the participant and investigator. In addition,
standardizing the IC measurement protocol with the SS criteria will maximize
compatibility and repeatability between researchers. Prior studies assessing the SS
methodology of IC have been limited to non-healthy or critically ill patients, postmenopausal women and older adults (> 60 years).7,13–15 In an evidence analysis review,
Fullmer et al4 determined the duration of IC measurement to achieve SS in healthy and
non-critically ill adults. They concluded that a 4-minute SS period, after discarding the
first 5 minutes of an IC measurement, is acceptable for estimating resting metabolic rate.
These conclusions, however, were based on limited/weak evidence (grade III). In
addition, only one study has examined the time required to reach SS in young, healthy
adults.6
The aims of this prospective study are to determine an approximate time to reach
SS using open-circuit indirect calorimetry and establish the appropriate duration of SS
needed to estimate REE. To achieve these aims, a 30-minute IC measurement with no
prior rest was conducted in young, apparently healthy adults. Based on the results of
Borges et al we hypothesized that the IC measurement length will be 10 minutes, while
SS will be achieved during the second 5 minutes.6
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2.2 Materials and Methods
The participants were young, apparently healthy males and females who were
recruited via flyers, electronic mail and word-of-mouth as volunteers. Inclusion criteria
included any undergraduate student between the ages of 18 and 30 years. Participants
were excluded if they were pregnant, lactating or were present with an acute or chronic
disease (i.e., hyperthyroidism) that may affect REE. Two different undergraduate
technicians (tech 1 and tech 2) collected data at two separate occasions. Tech 1 collected
data from March 2014 to May 2014, and tech 2 collected data from November 2014 to
October 2015. A total of 103 participants volunteered for this study, 55 males and 48
females. The Institutional Review Board at Clemson University approved all study
procedures for human participants. No incentives were provided to participants, but
participants received their REE results after completing the IC measurement. All
participants signed a written informed consent document prior to testing.
Prior to performing IC measurements the technicians were trained to use the
metabolic cart. They read the manufacturer’s instructions prior to performing multiple
practice IC measurements on volunteers who were not included in the study. The same
member of the research team trained both technicians, but the technicians were trained
separately. After training they were considered independent. Collin Popp or Elliot Jesch
were present during all IC measurements.
The participants visited the metabolic laboratory between 7:00 AM and 11:00 AM
after a 12-hour fast and abstaining from any form of physical activity (other than
walking) prior to completing a ventilated, open-circuit IC measurement. Participants
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were asked to remove excess clothing (e.g., jacket and shoes) and had their height (Ht)
and weight (Wt) measured using a scale with stadiometer (SECA 763 digital scale,
Chino, CA, USA). Then participants were asked to lay supine on a padded table, and a
rigid plastic canopy with a comfortable, flexible seal was placed over the head and torso.
Expired gases were analyzed using a calibrated TrueOne® 2400 metabolic cart
(ParvoMedics TrueOne®, Murray, Utah, USA). The gas analyzers, flow rate and volume
were calibrated per manufacturers recommendations. To ensure quality control between
participants and technicians gas analyzers were calibrated to < 0.1% standard gas and
flow rate and volume were calibrated to ≤ 3% error. The ambient temperature was kept
between 22 and 26 °C, and humidity was maintained at roughly 60%. The participants
were required to lay awake for approximately 30 minutes with no prior rest, and
ventilation parameters were expressed as 30-second averages. REE (kcals/day) was
calculated based on the Weir equation.16 The steady state definition (denoted SS) was
based on variations in the VO2 and VCO2 of ≤10% CV over a period of 5- consecutive
minutes.7,14 For analysis, the 30-minute test was divided into six 5-minute segments
defined as S1, S2, S3, S4, S5, and S6.
Variables are presented as mean ± standard deviation (SD) for each segment and
technician. Data was collected separately for both technicians then combined for analysis.
The percent coefficient of variation was also calculated for each segment. To compare
means among segments, Fisher's ANOVA F-test and Student's t-test were used. To
compare percent coefficient of variation among segments, Kruskal-Wallis test
and Wilcoxon rank-sum test was used. The reason for using Kruskal-Wallis
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and Wilcoxon was that percent coefficient of variation had a skewed distribution so that
ANOVA and t-tests were not appropriate. A linear regression model was developed to
show the relationship between the SS %CV and participant characteristics. Effect size
was calculated using Cohen’s d classification to compare technicians, where effect size of
small (d = 0.2), medium (d = 0.5), large (d = 0.8), and very large (d > 1.3) are assigned.
All statistical comparisons were made at the alpha level of 0.05. All statistical
calculations were performed using JMP® Pro 10 (SAS Institute Inc., Cary, NC, USA).
2.3 Results
Table 2.1: Participant Demographics
Tech 1 (n=50)
Males
23
Females
27
Mean ± SD
Age (y)
20.3 ± 1.5
Height (cm)
171.2 ± 8.2
Weight (kg)
70.0 ± 12.0
2
BMI (kg/m )
23.8 ± 2.9

Tech 2 (n=50)
31
19
Mean ± SD
20.9 ± 2.5
173.9 ± 9.9
77.7 ± 18.7
25.4 ± 4.4

P-value

0.167
0.133
0.016*
0.030*

Combined (n=100)
54
46
Mean ± SD
20.6 ± 2.1
172.5 ± 9.3
73.6 ± 16.3
24.5 ± 3.8

VO2 (ml/min)

243.5 ± 50.7

255.1 ± 59.3

0.207

249.3 ± 55.5

VO2 (ml/kg/min)

3.522 ± 0.6

3.336 ± 0.6

0.024*

3.429 ± 0.6

VCO2 (ml/min)

217.2 ± 52.8

225.4 ± 61.1

0.352

221.3 ± 57.2

REE (kcal/min)

1.188 ± 0.25

1.243 ± 0.3

0.229

1.216 ± 0.3

REE (kcal/day)

1711.6 ± 360.8

1789.9 ± 424.0

0.229

1750.8 ± 395.7

REE (kcals/day/kg)
24.77 ± 4.0
23.40 ± 4.3
0.019*
24.08 ± 4.2
BMI: Body Mass Index, VO2: volume of oxygen, VCO2: volume of carbon dioxide, REE:
resting energy expenditure. *P < 0.05
A total of 100 participants completed the REE test, 54 males and 46 females.
Ethnicity was not part of the data collection protocol, but most participants were observed
to be Caucasian. One male and one female were screened but did not complete the
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indirect calorimetry test. Their demographic characteristics were not used in the final
analysis. One female participant from tech 2’s sample completed the IC test but reported
thyroid problems. Her demographics and REE data were excluded from the final
analysis. Table 2.1 gives the physical characteristics of all included participants.
Figure 2.1 shows the changes in REE, SD and %CV during the 30-minute IC
measurement. There was no difference in
REE between segments S2, S3, S4, S5 and
S6 (panel A), which suggests that a 5minute measurement period is acceptable
for estimating REE. This trend was similar
with SD (Panel B). The first segment that
met the SS criteria was S2 segment (Panel
C). After the S2 segment there is a slight
increase in %CV as evidence by a
significant difference between the S2 and
S6 segments. However, both the S2 and S6
segments had a %CV ≤10.
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Figure 2.1: REE, SD and %CV changes per segment. Data are presented as mean ± SD.
Difference letters indicate statistical significance. P < 0.05

Figure 2.2: Linear Regression Analysis. Data are presented as mean ± SD. Difference
letters indicate statistical significance. P < 0.05
Figure 2.2 shows the linear regression between the SS %CV and participant
characteristics. There was no significant relationship between participant characteristics
and the SS %CV except for height (Panel B). Figure 2.3 shows changes in REE, SD and
%CV for each technician. The technicians achieved SS at different segments. Tech 1
achieved SS during the S1 and tech 2 achieved SS during S2 (Panel E and F). The effect
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size analysis shows a medium effect of technician (d = 0.40) on % CV during the S1
segment. The effect of technician on %CV was small during segments S2, S3, S4 and S6
(Table 2.2).

Figure 2.3: REE, SD and %CV changes per segment by technician. Data are presented as
mean ± SD. Difference letters indicate statistical significance. P < 0.05
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Table 2.2: Effect size of SS %CV by technician
%CV for REE Tech 1
%CV for REE Tech 2
Segment
Mean ± SD
Mean ± SD
S1
9.85 ± 4.0
13.0 ± 10.4
S2
6.63 ± 4.8
7.00 ± 3.1
S3
7.81 ± 4.3
8.34 ± 3.9
S4
8.18 ± 4.8
7.68 ± 2.9
S5
8.44 ± 4.6
7.07 ± 3.2
S6
8.58 ± 3.3
8.61 ± 4.6
CV%, coefficient of variation

Cohen’s d
0.40
0.09
0.13
0.12
0.35
0.01

2.4 Conclusion
The current prospective study aimed to determine the approximate time to reach
SS using open-circuit indirect calorimetry, and to establish the appropriate duration of SS
needed to estimate REE. The results of the study support the hypothesis that a minimum
IC measurement of 10 minutes, discarding the first 5-minutes, is acceptable for
estimating REE. These results are supported by a non-significant change in mean REE
after the S1 segment. In addition, the %CV for each 5-minute segment after the first
segment continued to meet the SS criteria. The linear regression analysis shows a
statistically significant relationship only between participant height and SS %CV,
whereas all other participant’s characteristics were non-significant. The participants of
both technicians achieved SS at different segments. However, the recommendations we
propose would ensure most participants for both tech 1 and tech 2 reach SS by the second
5-minute segment.
We set to standardize the IC measurement protocol in the context of young,
healthy adults. Prior studies were limited to non-healthy individuals, post-menopausal
women and older adults.7,9,10,12,13 For example, a 10-minute IC measurement period,
discarding the first 5 minutes, was acceptable for estimating resting metabolic rate in
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postmenopausal women.13 However, the protocol included a 30-minute resting period
before beginning the IC measurement.
Our results confirm those by Borges et al6 found the best abbreviated time for an
IC measurement is 10-minutes, with the first 5 minutes being discarded. Specifically,
they measured REE in 37 Brazilian college students (27 males and 12 females) for 30minutes. The %CV for the first 5-minutes was 19.9 ± 13.2%, and was significantly
greater than all other 5-minute segments, while the second 5-minute segment was the first
abbreviated SS measurement period. Borges et al was published during the writing of
this manuscript.
The present study offers an approximate time to achieve SS. However, our study
had a few limitations. We found that 5% of study participants did not reach steady state
within the 30-minute testing period, and interestingly, all were males (3 from tech 1’s
sample and 2 from tech 2’s sample). We also noticed that in some cases participants
reached the SS criteria during the S1 or S2 segment, but their %CV subsequently
increased above 10% CV as the measurement continued. This can be explained by the
fact that participants were verbally notified during the IC measurement on the amount of
time remaining. It is possible this could have trigged anticipatory reaction leading to an
increase in heart rate and increased fidgeting. However, these two variables were not
measured. Two full-time undergraduate students (tech 1 and tech 2) completed the data
collection procedure. The differences between tech 1 and tech 2 are presented in the
supplemental material. The undergraduate students were trained by the same individual,
but at separate times. They may have lacked the necessary experience otherwise observed
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in an experienced graduate student or researcher. Finally, the results also suggest minimal
effect of light activity (e.g., walking, dressing) on REE as SS was achieved within the
first 10-minutes, and participants did not spend the night in the metabolic laboratory.
Future research should assess the correlation between the 10-minute IC measurement
period and 24-hr TEE. In addition, our recommended IC protocol should be assessed in a
population of working age adults and metabolically stable older adults.
In conclusion, we found that in a population of young, healthy adults the duration
of the IC measurement period when measuring REE can be as little as 10 minutes, with
the first 5-minutes being discarded. SS occurred by the second 5-minute segment and
continued to meet the SS criteria. Standardizing the IC measurement provides
repeatability among researchers who want to best estimate REE, and thus extrapolated to
24-hour TEE. Also, this information is important for researchers and practitioners
working in a variety of settings for acutely and timely examining energy expenditure for
better nutrition and physical activity intervention recommendations.
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CHAPTER THREE
THE SHORT-TERM EFFEECTS OF LYING, SITTING AND STANDING ON
ENERGY EXPENDITURE IN WOMEN
3.1 Introduction
The deleterious health effects of too much sitting have been associated with an
increase risk for overweight and obesity.17–19 Standing is the proposed intervention for
replacing sitting activity, and has shown to improve mood, local muscle pain, subjective
energy levels, and postprandial glucose levels.20–22 Recommendations to stand to increase
daily EE are based on evidence that standing results in greater energy expended.23–27 An
increase in daily EE without a concomitant increase in daily caloric intake may be a
solution for preventing weight gain.
The EE associated with different postures dates back to the early 1950’s. Edholm
and Fletcher28 found differences between the EE of lying, sitting, standing, marching and
running in twelve cadets males, and Passmore et al29 found similar results in five young
men who perform various activities. More recently, studies have assessed the EE of
different postures.23,24,26,27,30 For example, Reiff et al found that standing kilocaloires
expended per minute were signficantly greater than those while sitting.23 However, most
have compared two postures (i.e. sitting, standing) and none have assessing the
magnitude of this difference between each posture. The aims of this study are to
determine the short-term effects of lying, sitting, and standing postures on EE during a
continuous IC measurement, and determine the magnitude of the effect each posture has
on EE. We hypothesize that the EE of lying and sitting will not be different from each
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other; however, the EE associated with standing will be greater than both lying and
sitting, even though all three postures are considered sedentary activities.
3.2 Materials & Methods
A sample of 29 female participants was recruited from the faculty, staff and
students of Clemson University and the surrounding community. Recruitment was
conducted via e-mail, flyers posted around campus and word of mouth. To partake in the
study, participants’ had to be between the ages of 18 and 65 years. Participants were
apparently healthy and had no locomotion limitation that would prevent them from
performing each posture. All participants read and signed a written informed consent
document prior to testing. The Institutional Review Board at Clemson University
approved all study procedures.
The three postures, lying, sitting and standing, were measured during one
continuous test lasting a total of 45 minutes, switching positions every 15 minutes. Ht and
Wt were measured and date of birth was then recorded. Participants then randomly
selected the order of their testing positions by picking a number 1 through 3, which was
associated with a posture (1= lying, 2 = sitting, 3 = standing). Participants were fitted
with a face mask, then connected to a metabolic cart where energy expenditure was
measured for 15 minutes at each postures: 1) while lying supine on a padded table, 2)
while seated in an office chair (without armrests), and 3) while standing “naturally.”
Participants were instructed to remain awake while lying supine on the table, remain
sitting upright while seated, and were allowed to shift weight between legs while
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standing. Participants were allowed to read, perform schoolwork and use their cellular
phone, and any other activity was not permitted.
Ht (cm) and Wt (kg) were measured using a SECA 763 digital scale (SECA North
America, Chino, CA, USA). Participants removed their shoes and any personal belongs
from their pockets, and stood looking forward with arms to their side and weight evenly
distributed. Both height and weight were measured to the nearest tenth of an inch and
pound, respectively.
Breath-by-breath indirect calorimetry was measured between the hours of 8:00 am
and 4:00 pm. Participants were not asked to abstain from food or drink prior to analysis.
A ParvoMedics’ TrueOne® 2400 (Parvo-Medics’, Sandy, UT, USA) metabolic cart was
used to take all measurements. Gas and flow calibration was performed according to the
manufacturers recommendations. Temperature, humidity and barometric pressure were
measured (Vantage VUE Digital Barometer, Davis Instruments, Hayward, CA, USA)
before each subject test. Expired air was collected by using a 7450 V2 respiratory mask
(Hans Rudolph Inc., Shawnee, KS, USA) covering the nose and mouth and fitted with a
two-way non-rebreathing valve prior to beginning each test. The respiratory mask was
connected to the calorimeter using a 6 foot, 35 mm breathing tube (ParvoMedics’ Inc.,
Sandy, UT, USA). This system permits limited mobility of each subject as they move
from position to position. The volume of oxygen consumption (VO2) and volume of
carbon dioxide production (VCO2) were measured and used to estimate absolute EE
(absEE) and relative EE (relEE) using the Weir equation.16 All measurement parameters
were collected on a laboratory computer (Dell Inc., Round Rock, TX, USA) and testing
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was done under conditions that were as consistent as possible (Temperature 24.2 ± 0.83
°C; Barometric Pressure 741.9 ± 3.05 mmHg; Humidity 57.6 ± 4.1%).
A statistical model was developed that related the variables to postures, time
period, individual and order that positions were performed. The effects of postures, time,
individual and order were determined using ANOVA. The ANOVA was adjusted for the
repeated time measures for individuals. Comparisons of specific positions were
performed with Fisher’s Protected Least Significant Difference test. Data are reported as
mean ± SD. Effect size was calculated using Cohen’s d classification to compare
postures, where effect size of small (d = 0.2), medium (d = 0.5), large (d = 0.8) and very
large (d > 1.3) were assigned. All statistical comparisons were made at the alpha level of
0.05. All statistical calculations were performed using JMP® Pro 10 (SAS Institute Inc.,
Cary, NC, USA).
3.3 Results
The final sample included 28 females. One participant’s mask was leaking and
was unable to reschedule a time to complete the energy expenditure measurement. Her
demographics were not included in the final analysis. Demographics are presented in
Table 3.1.
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Table 3.1. Participant demographics
Mean ± SD
Range
Age (y)

33.2 ± 11.2

22 – 61

Height (cm)

163.8 ± 5.7

152.4 - 176.5

Weight (kg)

68.8 ± 13.5

51.6 - 104.8

BMI (kg/m2)

25.6 ± 4.7

19.92 - 39.8

BMI: Body Mass Index
Based on the ANOVA, the individual, time period, and order term did not result
in a statistically significant difference. The ANOVA suggests that there are postural
differences for all variables, except relative VCO2 (ml/kg/min) (P = 0.065). Figure 3.1
shows the integrated means for VO2 (panel A) and VCO2 (panel B) while lying, sitting
and standing. There was no significant difference between lying VO2 and sitting VO2 (P
= 0.49), and lying VCO2 and sitting VCO2 (P = 0.807). Standing VO2 was 9.5% greater
than lying VO2 (P = 0.002) and 7.7% greater than sitting VO2 (P = 0.013). Similarly,
standing VCO2 was 7.2% and 4.8% greater than lying VCO2 (P = 0.002) and sitting
VCO2 (P = 0.022) (d = 0.29), respectively. Similar results were observed when relative
VO2 was normalized to body weight.
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Figure 3.1: Comparison of AbsVO2 (panel A) and absVCO2 (panel B) of while lying (
), sitting (

) and standing (

). Data are presented as mean ± SD. absVO2: absolute

volume of oxygen; absVCO2: absolute volume of carbon dioxide. Significant differences
between positions are indicated: * P < 0.05.

Figure 3.2: Comparison of absEE (Panel A) and relEE (Panel B) while lying (
(

) and standing (

), sitting

). Data are presented as mean ± SD. absEE: absolute energy
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expenditure. relEE: absolute energy expenditure. Significant differences between
positions are indicated: * P < 0.05.
Figure 3.2 shows the integrated means for absEE (panel A) and relEE (panel B)
while lying, sitting and standing during the 15-minutes. Lying absEE was not different
from sitting absEE (P = 0.59). However, standing absEE was 9.0 % greater lying absEE
(P = 0.003) and 7.1% greater than sitting absEE (P = 0.016). Normalizing to kilogram
body weight (relEE) resulted in similar differences. There was a moderate effect of
standing on EE (Cohen’s d = 0.38) when compared to lying, and a small effect on EE
when compared to sitting (Cohen’s d = 0.31) (Table 3.2).

Figure 3.3: Minute-by-minute change in mean energy expenditure. Data is represented as
mean ± SD.
The minute-by-minute mean EE for lying, sitting and standing during the 15minutes. Based on the repeated measures ANOVA, there was large variability in lying
EE during the 15-minute. Lying EE was significantly greater than standing EE at
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minutes 1 (P = 0.049) and 2 (P = 0.048). However, these differences were lost by minute
3, 4 and 5 (Table 3.3). By the 6th minute standing EE was significantly greater than lying
EE (P = 0.0004) and this trend continued until the IC measurement was terminated.
Sitting EE followed a similar trend to lying and decreased over the course of the 15minutes. There was no significant difference in minute-by-minute EE between lying and
sitting at any point during the 15-minutes. Compared to sitting EE, standing EE was
significantly greater at minutes 6, 7, 9, 13, 14 and 15.
Table 3.2 Cohen’s d and effect size at for each position
Variable

Position
Cohen’s d
Effect size
Lying vs. Sitting
0.08
Very small
VO2 (L/min)
Lying vs. standing
0.46
Medium
Sitting vs. Standing
0.38
Medium
Lying vs. Sitting
0.02
Very small
VCO2 (L/min)
Lying vs. standing
0.28
Small
Sitting vs. Standing
0.29
Small
Lying vs. Sitting
0.13
Small
VO2 (ml/kg/min)
Lying vs. standing
0.49
Medium
Sitting vs. Standing
0.37
Medium
Lying vs. Sitting
0.05
Very small
VCO2 (ml/kg/min)
Lying vs. standing
0.35
Medium
Sitting vs. Standing
0.32
Small
Lying vs. Sitting
0.08
Very small
EE (kcal/min)
Lying vs. standing
0.38
Medium
Sitting vs. Standing
0.31
Small
Lying vs. Sitting
0.33
Small
EE (kcal/kg/min)
Lying vs. standing
0.67
Large
Sitting vs. Standing
0.33
Small
VO2: volume of oxygen, VCO2: volume of carbon dioxide, EE: energy expenditure.
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Table 3.3: The minute-by-minute mean EE of lying, sitting and standing over the 15minute measurement period.
Time (min)
1
2
3
4
5
6
7
8
9
10
11
12

Position
Lying
Sitting
Standing
Lying
Sitting
Standing
Lying
Sitting
Standing
Lying
Sitting
Standing
Lying
Sitting
Standing
Lying
Sitting
Standing
Lying
Sitting
Standing
Lying
Sitting
Standing
Lying
Sitting
Standing
Lying
Sitting
Standing
Lying
Sitting
Standing
Lying
Sitting
Standing

EE (kcals/min)
Mean ± SD
1.42 ± 0.53a
1.25 ± 0.39ab
1.23 ± 0.34b
1.39 ± 0.45a
1.25 ± 0.45ab
1.22 ± 0.31b
1.20 ± 0.32a
1.18 ± 0.32a
1.19 ± 0.30a
1.17 ± 0.28a
1.16 ± 0.25a
1.22 ± 0.29a
1.14 ± 0.28a
1.14 ± 0.30a
1.19 ± 0.29a
1.07 ± 0.25b
1.110 ± 0.28b
1.24 ± 0.33a
1.06 ± 0.25b
1.10 ± 0.22b
1.23 ± 0.32a
1.05 ± 0.29b
1.13 ± 0.26ab
1.20 ± 0.27a
1.04 ± 0.25a
1.13 ± 0.26b
1.25 ± 0.32c
1.07 ± 0.26b
1.11 ± 0.23ab
1.19 ± 0.28a
1.01 ± 0.28b
1.08 ± 0.27b
1.19 ± 0.29a
1.01 ± 0.26b
1.09 ± 0.23b
1.21 ± 0.30a

(1) vs. (2)
P-value

(1) vs. (3) P-value

(2) vs. (3)
P-value

0.0743

0.0487*

0.8450

0.1123

0.0480*

0.6844

0.5269

0.7487

0.7541

0.7702

0.2656

0.1618

0.9622

0.2377

0.2567

0.3365

0.0004*

0.0068*

0.3565

0.0006*

0.0006*

0.1126

0.0020*

0.1071

0.0341

<.0001*

0.0066*

0.4663

0.0207*

0.1047

0.1195

0.0001*

0.0144

0.0219

0.0002*

0.0219
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Lying
1.01 ± 0.25c
13
Sitting
1.11 ± 0.22b
0.0411
<.0001*
<.0001*
a
Standing 1.23 ± 0.27
Lying
1.01 ± 0.26b
14
Sitting
1.04 ± 0.22b
0.5254
<.0001*
0.0002*
a
Standing 1.22 ± 0.27
Lying
1.01 ± 0.33b
15
Sitting
1.08 ± 0.25b
0.1678
<.0001*
0.0069*
a
Standing 1.21 ± 0.23
Letters (a,b,c) that are different are statistically significant. Values are presented as mean
± SD. (1) = lying, (2) = sitting, (3) = standing; *P < 0.05
3.4 Conclusion
The aims of this study were to determine the short-term effects of lying, sitting,
and standing postures on EE during one continuous IC measurement, and determine the
magnitude of the effect each posture has on EE. The results of this study support the
original hypothesis that lying and sitting EE are lower than standing EE. There was no
effect of order of postures, time period or individual on mean EE. We found that the
integrated mean of standing VO2, VCO2, absEE and relEE were significantly greater than
integrated mean of lying and sitting over 15-minutes. We speculate this is due to an
increase in recruitment of postural (e.g. erector spinae) and lower extremity musculature
(e.g. vastus lateralis and gastrocnemius). Tikkanen et al31 found that muscle activity
during standing is almost 2.5 higher than during sitting in middle-aged males and
females. Participants were instructed to stand upright, but not asked to remain motionless.
Therefore, shifting of weight and fidgeting could also explain greater EE while
standing.30
A key finding from our results was the non-significant difference between lying
EE sitting EE. Miles-Chan et al reported the EE of a supine position was not significantly
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different compared to sitting (< 2% difference) in both genders with similar BMI (23
kg/m2).32 This information is applicable for researchers and clinicians working with
populations limited by their ability to lie or sit (e.g. congestive heart failure, pulmonary
edema).
The results of our study support previous studies assessing the EE associated with
different postures.23–27 Overall, all have found that standing EE is significantly greater
and sitting EE. Miles-Chan et al24 reported a 7.7% change in EE from sitting to
standing, a change that was only evident during the first 5 minutes of the 10-minute
standing period. Kanade et al26 found the energetic cost of standing was 7.9% higher
than sitting Indian adult women. We found similar result, as standing absEE was 7.1%
greater than sitting absEE. When expressed in kcal/min, Reiff et al23 found that standing
EE resulted in 1.36 kcal/min compared to 1.02 kcal/min while sitting during a 45-minute
testing period. Our results were slightly lower for standing (1.21 ± 0.27 kcal/min) and
higher for sitting (1.13 ± 0.24 kcal/min), which can be explained by a shorter testing
period (45 min vs. 15 min). In addition, Júdice et al27 found that adult women (n = 25)
expended 0.92 ± 0.13 kcal/min standing compared to 0.88 ± 0.11 kcal/min sitting for 10
minutes.
There is conclusive evidence that short-term continuous standing EE is
statistically greater than sitting EE at varying time durations. However, the results of our
study, as with others, indicate standing may have little impact on total daily EE. The
magnitude of the effect of standing when compared to sitting on EE was small (Cohen’s
d = 0.31), and over time may be negligible. We found that the difference of between the
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integrated mean of sitting and standing was 0.08 kcal/min. Hypothetically speaking, if
these numbers are extrapolated to 60 minutes, and assuming no deviation kcal/min EE,
standing EE results in 72.6 kilocalories expended compared to 67.8 kilocalories expended
while sitting, a 4.8 kilocalories difference. Therefore, standing would offer an
insignificant advantage over the short-term. In a review, Tudor-Locke et al33 came to a
similar conclusion stating “that efforts to decrease sitting behavior only by replacing it
with [continuous] standing behavior appear to promise only a negligible difference in
EE.” We do not believe that replacing sitting with continuous standing behavior will have
a cumulative effect on daily EE and energy balance. Sit-to-stand desks, calisthenics (e.g.,
squats, lunges) and treadmill desks may offer a greater metabolic advantage on EE and
energy balance than just standing alone.27,34–36
Our study supports previous studies that standing EE is greater than sitting EE
over the short-term. There are, however, a few limitations. Participants were not asked to
refrain from dietary supplementation or required to fast for 12 hours prior to testing.
There was the potential effect of diet-induced thermogenesis as evident in the higher
respiratory quotient (RQ) values when compared to previous studies.23,24 The use of a
facemask allowed for more mobility when switching postures, but a facemask can
significant increase oxygen consumption, when compared to a more accurate canopy
system.37 There could have been an overestimation of lying and sitting EE due to a carry
over effect when transitioning from posture-to-posture. Júdice et al27 eliminated the first
5 minutes of each posture to prevent any overestimating in EE. Appendix B shows the
order of randomization. Standing prior to lying could explain why lying EE was greater
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during the first 3 minutes of the IC measurement as seen in Figure 3. We did not
establish a baseline measure of resting energy expenditure, and therefore, do not have a
standard measure to compare each posture. Future research should assess randomized
individuals to sitting and standing interventions in a crossover design over an extended
time period (> 1 yr.) to determine this the small changes in EE account for long-term
effects on weight loss. Moreover, no studies have assessed the impact standing has on
body weight, fat mass or lean body mass when combined with a hypocaloric diet.
Based on our results, standing EE was statically greater than lying and sitting EE.
The magnitude of the effect of continuous standing was small when compared to sitting.
Therefore, continuous standing for 15-minutes does not offer an energetic advantage.
The health benefits of standing are likely not associated with increasing daily EE.
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CHAPTER FOUR
A RANDOMIZED CLINICAL TRIAL ON THE EFFECTS OF MYPLATE AND
PALEOLITHIC-BASED DIET RECOMMENDATIONS, BOTH WITH AND
WITHOUT EXERCISE, ON STRENGTH, ANAEROBIC POWER AND AEROBIC
FITNESS IN YOUNG, HEALTHY WOMEN.
4.1 Introduction
The American dietary pattern is high in calories from solid fats, added sugar and
refined grains, and low in essential nutrients, like vitamin D, calcium, iron and
potassium.38,39 This poor dietary pattern has been associated increased prevalence of
obesity, dyslipidemia, and diabetes over the last few decades.40–45 The 2010 Dietary
Guidelines for Americans or MyPlate (MP) recommendations are based on overall
healthy eating patterns.38 These recommendations suggest Americans following a healthy
eating pattern of vegetables, fruits, whole grains, fat-free dairy products, lean meats,
beans, and nuts and seeds. Similar dietary interventions that focus on healthy dietary
patterns include the Dietary Approaches to Stop Hypertension (DASH) and the
Mediterranean Diet, both have been effective at decreasing hypertension, improving
cardiovascular disease risk and reducing body weight.46–48
The popularity of Paleolithic-based diet (PD) recommendations has increased in
recent years. PD recommendations are based on a pre-agricultural diet rich in vegetables,
fruits, leans meats, eggs, wild game, seafood, nuts and seeds. The PD is highlighted by
absence of cereal grains, dairy and milk products, legumes, added sugars and added salt.
Studies suggest that a PD has positive effects on waist circumference, insulin sensitivity,
fasting blood glucose, blood lipids, blood pressure and satiety.49–57 The recommendations
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to eliminate cereal grains and dairy products contradict those presented by the MP
guidelines.
Dietary interventions alone do not improve all health outcomes. Sedentary
behavior is associated with an increased risk for mortality.58 Physical activity has been
shown to have numerous health outcomes ranging from improvements in cardiovascular
fitness, insulin sensitivity and cognitive function.59–64 Coupling dietary interventions with
aerobic and resistance exercise has been shown to benefit healthy adults.65 To date, only
one study has examined the effects of a PD with and without exercise. Otten et al50 found
that a PD with exercise improves V̇ O2max in subjects with type 2 diabetes while
participating in supervised exercise training. To our knowledge, studies on MP and PD
recommendations when combined with and without exercise have not been performed in
healthy individuals. The aims of this study were to determine and compare the effects of
MP and PD recommendations when combined with and without exercise on anaerobic
fitness, strength, anaerobic power and free-living activity in healthy, adult women over 8
weeks. We hypothesize that a combination of PD recommendations, aerobic and
resistance exercise will result in greater changes in aerobic fitness, upper and lower body
strength, and anaerobic power when compared to MP and PD alone and the MP + Ex.
We do not predict any significant differences between the MP and PD diet groups.
4.2 Materials and Methods
Participants were recruited via email, flyers, and word of mouth in rural Clemson,
SC from April 2015 to May 2016. The Institutional Review Board at Clemson University
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approved this study prior to commencement of the participant recruitment and the study
was registered at Clinicaltrials.gov (NCT02380833).
Participants were screened by first reading and signed an informed consent.
Thereafter, they completed a diet and exercise questionnaire, and a physical activity
readiness questionnaire (PARQ). Ht and Wt were measured using a SECA 763 digital
scale (SECA North America, Chino, CA, USA). Body composition was performed using
dual x-ray absorptiometry (DXA) on a Hologic Discovery QDR Series (Hologic, Inc.,
Bedford, MA, USA) densitometer to test percent body fat. Finally, participants were
fitted with a sense wear armband (SWA) (Body Media, Inc., Pittsburgh, PA, USA), used
to measure free-living physical activity levels. Figure 4.1 shows a flow diagram of the
inclusion and exclusion of participants. Participants were included in the study if they
met all of the following inclusion criteria: female, body fat between 20 and 42%, ≤ 150
min of moderate-intensity activity per week at ≥4.5 METs, not pregnant or lactating, nonsmoker, no current or previous (within 3 mos.) structured resistance training program, no
dieting in the last 3 months, no dietary restrictions or food allergies, and weight stable
(±10 lbs.) in the past 3 mos. Any participant who was unwilling to comply with any
aspect of the study (i.e. time committed to exercise) was excluded from the study.
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Figure 4.1: Inclusion Criteria Flow diagram

After screening, participants completed baseline measures for body upper and
lower body strength, anaerobic power and peak oxygen consumption (V̇ O2peak). Upon
completing of baseline testing the participants were randomized to one of four groups: (1)
MyPlate diet (MP), (2) Paleolithic-based diet (PD), (3) MyPlate diet + exercise (MP +
Ex) and (4) Paleolithic-based diet + exercise (PD + Ex). A member of the research team,
who was blinded by group allocation, performed the randomization and statistical
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analysis. To best blind the participants from each group the terms “MyPlate” and
“Paleolithic diet” or “Paleo diet” were not used in the description of the diets. Dietary
recommendations and daily caloric intake was provided in order to maintain body weight
for the duration of the study and were based on SWA results at screening. Dietary
recommendations, recipes, dietary handouts (e.g. mercury content of fish, serving sizes)
and a “tool bag,” which included a digital scale/measuring cup, culinary knife, cutting
board and measuring utensils, were provided to each participant after they were allocated
to a group. A minimum of 2 days was provided to all participants between the group
allocation and commencement of the study allowing for grocery shopping and meal
preparation. A member of the research team reviewed the requirements of all dietary
components one-on-one with each participant. They were instructed to follow their
prescribed intervention for a period of 8-weeks.
Participants were provided with detailed recommendations for each diet. MP
recommendations were based of 2010 Dietary Guidelines for Americans, which included
consumption of whole-grains, fat-free or low-fat diary, fruits, vegetables, protein from
lean-meat, seafood, nuts, legumes, and cooking oils (i.e., canola, olive oil).38 MP
recommendations limited refined grains, fried foods, foods with added sugar and salt,
reduced or full fat milk, sugar-sweetened yogurt, high fat meats (i.e., bacon, hot dogs),
solid fats and high-salt seasonings. Alcoholic drinks were limited to no more than 1
drink per day. The PD recommendations were based on consumption of whole
vegetables, fruits, unsalted nuts and seeds, cooking fats/oils (i.e., olive oil, coconut oil),
eggs, lean meats (90% lean), poultry, and seafood. Cereal grains, dairy products,
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legumes, refined sugars and fats, and added salt were not permitted. Canned or frozen
fruits and vegetables were allowed that contained no added sugar or salt. The PD allowed
the following, under certain restrictions: ≤ 2 - 3 oz. white/sweet potatoes, or 1 cup
boiled/mashed white/sweet potatoes, 1 cup 100% fruit juice per day, ≤ 1 whole egg or 2
egg whites per day, ≤ 2 tsp. coconut oil or lard per day, ≤ 2-5 fl. oz. red or white wine (10
fl. oz. total) per week, ≤ 3 - 8 fl. Oz. black coffee, black tea or green tea (24 fl. oz. total)
per day
Exercise testing was completed on two separate occasions separated by 48 hours.
Strength and anaerobic power tests were completed on the same day and aerobic fitness
was completed on a separate day. Strength testing was completed before anaerobic
power testing. Baseline and final testing were identical and the same investigator took
each measurement.
Upper and lower body 1 repetition maximum (1RM) was measured at the
university rec center on campus. Leg press (LP) was performed on a seated leg press
machine (LifeFitness, Rosemont, IL, USA). Prior to beginning the leg press, a member
of the research team demonstrated the proper range of motion and technique. The
participant was familiarized with the machine and given 1-2 practice sets with little
resistance. Each repetition for leg press started and finished in knee extension. A
member of the researcher time assisted the participant into extension. The participant
was instructed to perform 5 to 8 reps for the first set, 3 to 5 reps for the second set and 1
to 2 reps for the thirds set, with progressive increase in load from set to set. All of the
following sets included only 1 repetition, until a 1 repetition maximum (1RM) was
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achieved. If they had not reached a 1 RM by their sixth set, they were instructed to
complete as many repetitions as possible and a 1 RM was then estimated 66. Chest press
(CP) was performed on a seated chest press machine (Life Fitness, Rosemont, IL, USA).
The same procedure used for LP was performed for CP.
Anaerobic power was measured with a 30-second Wingate protocol on a Monark
Cycle Ergomedic 894 Ea (Monark Exercise AB, Vansbro, Sweden) cycle ergometer.
Resistance of 7.5% of body mass (kg) was set for all tests. Each participant performed a
3-minute warm-up with no resistance at 70 rpm. Following the warm-up, each subject
continued pedaling and a three second countdown period was begun. Thereafter, the
participant pedaled at maximal revolutions per minute. After the participant reached 100
rpm the resistance basket was dropped and 30-second timer was started. Verbal
encouragement was given throughout the duration of the test to work at the greatest
effort. At the end of the 30-second test period, the resistance was removed and
participant continued to pedal for an additional 3 minutes at 70 rpm to cool down.
A graded exercise test (GXT) was completed on a TrackMaster® treadmill
(TrackMaster Treadmills, Newton, KS, USA) to determine V̇ O2peak. A ParvoMedics’
TrueOne® 2400 (Parvo-Medics’, Sandy, UT, USA) metabolic cart was used to take
respiratory measurements. Gas and flow calibration was performed according to the
manufacturers recommendations. Temperature, humidity and barometric pressure were
measured (Vantage VUE Digital Barometer, Davis Instruments, Hayward, CA, USA)
before each subject test. Expired air was collected by using a 7450 V2 respiratory mask
(Hans Rudolph Inc., Shawnee, KS, USA) fitted with a two-way non-rebreathing valve
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covering the nose and mouth prior to beginning each test. The respiratory mask was
connected to the calorimeter by a 9 ft., 35 mm breathing tube (ParvoMedics’ Inc., Sandy,
UT, USA). Participants wore a Polar heart rate monitor (Polar Electro Inc., Lake
Success, NY, USA) around the thoracic region just below the sternum to measure heart
rate. The GXT used the Bruce protocol of increasing speed and grade every 3 minutes to
determine V̇ O2peak.67 Every minute on the minute, rating of perceived exertion (RPE)
was measured using the Borg scale by having participants point to a number. V̇ O2peak
was calculated as the highest rolling 30-second average. The test was voluntarily
terminated when the participant could not subjectively continue with the protocol.
Participants in the MP + Ex and PD + Ex groups were provided with detailed
exercise recommendations. Participants were instructed to perform two days of aerobic
exercise and two days of resistance exercise. Participants were instructed not to perform
aerobic exercise and resistance exercises on the same day. Aerobic exercise was
performed for 30 minutes at 55% max heart rate (220-age = MHR) (±10 bpm) during
week 1. Exercise intensity was increased to 10% every 2 weeks and only by 5% during
the last two weeks so participants finished at 80% max heart rate. Participants were
allowed to perform any aerobic activity of their choice as long as the target heart rate was
attained during the each session. Each session began with a 5-minute dynamic warm-up
that consisted of a low-intensity walk or jog and finished with a 10-minute cool down of
static stretches. Participants were provided with heart rate monitors to measure HR
during their exercise sessions. Resistance exercise was performed at the campus
university recreational center for 45 minutes on non-aerobic training days. The resistance
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exercise movements included: leg press, leg curl, chest press, standing push-press, lateral
raises, lat pulldowns, tricep pushdowns, bicep curls and seated crunches. Each
movement was performed as 3 sets by 8 – 12 repetitions with 60 seconds rest in between
sets. Participants were instructed to increase workloads after each set and between
resistance training days so the targeted number of repetitions was attained during each
set. Participants were instructed to follow a 5-minute dynamic warm-up and 10-minute
cool down during each session. Prior to beginning the exercise training, participants met
with a member of the research team who instructed them on both the aerobic and
resistance exercise training routine. Resistance exercise movements were demonstrated
in detail, showing the range of motion and technique for each movement. A baseline
weight for each resistance exercise movement was established.
The study was conducted using a 2x2 factorial design. Participants were
randomly assigned to treatments using random number generator. Treatments were
allocated in blocks of 4 or 8 to maintain balance of n per treatment. The analyst was
blinded to treatment assignment and participants, and all other personnel blinded to
treatments until the first day of the trial.
Data were analyzed by using repeated measures 2-way ANOVA using the
MIXED procedure in SAS (Version 9.4, SAS Institute, Cary, NC). A sample size of 40
participants (10 per group) was estimated assuming a change from baseline effect with a
power of 80% and α of 0.05. The model included fixed effects of time point (TP), diet
(D), exercise (Ex), D*Ex, TP*D, TP*Ex and TP*D*Ex with person (D*Ex) as a random
effect. When the 3-way interaction was significant, the following four comparisons were
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made: the change (final – baseline time points) in variable of interest in women assigned
to (1) MP + Ex versus MP without Ex, (2) PD + Ex versus PD without Ex, (3) PD + Ex
versus MP + Ex, (4) PD without Ex versus MP without Ex. When the 3-way interaction
was not significant and either or both of the two way interactions of TP*D and TP*Ex
were significant, the following comparisons were tested. For TP*Ex, the comparison of
the change (final – baseline TPs) in variable of interest in women assigned to exercise
program or no exercise program. For TP*D, the comparison of the change (final –
baseline TPs) in variable of interest in women assigned to PD recommendations
compared to the MP recommendations. For all tests, P < 0.05 was considered significant.
“Δ” denotes (final – baseline). Primary outcomes include the following: absolute
V̇ O2peak (AbsV̇ O2p), relative V̇ O2peak (RelV̇ O2p), peak power (PP), chest press 1 RM
(CP1RM), leg press 1 RM (LP1RM), strength relative to lean body mass (RCP1RM and
RLP1RM), relative peak power (RPP), average power (AvP), average relative power
(AvRP), power drop (PDr), relative power drop (RPDr). Secondary outcomes include the
following: height (Ht), weight (Wt), body mass index (BMI), total energy expenditure
(TEE), active energy expenditure (AEE), average METs (AvMETs), physical activity
duration (PAD), physical activity level (PAL), sedentary time (ST) and steps (SP).
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4.3 Results
Figure 4.2: Consort Diagram

Three participants did not complete the full 8-week intervention, but did complete
the final testing for all variables. Of those three participants, one dropped during the
second week from the PD + Ex group, another participant dropped from the PD group
during week 6, and the third participant dropped during week 5 of the intervention. One
participant was lost to follow up due on going respiratory infection during final testing.
Table 4.1 shows the screening characteristics.

39

Table 4.1: Screening Characteristics
MP (n=5)
PD (n=4)
MP + Ex (n=3) PD + Ex (n=4)
Age (y)
21.6 ± 0.5
21.2 ± 1.1
22.0 ± 1.5
22.6 ± 1.5
Height (cm)
169.9 ± 2.6
163.6 ± 3.7
162.5 ± 1.6
164.4 ± 3.8
Weight (kg)
75.3 ± 7.9
67.6 ± 4.1
78.1 ± 4.9
67.0 ± 3.3
BMI (kg/m2)
26.1 ± 2.6
25.4 ± 1.6
29.6 ± 1.8
24.8 ± 0.7
BMC (kg)
2.0 ± 0.1
2.0 ± 0.1
2.1 ± 0.1
2.1 ± 0.1
LBM (kg)
45.5 ± 4.8
42.2 ± 2.2
45.2 ± 3.0
41.8 ± 2.7
FM (kg)
28.0 ± 3.3
23.6 ± 2.3
31.0 ± 1.9
23.3 ± 1.2
BF (%)
36.8 ± 1.1
34.5 ± 2.0
39.6 ± 0.5
34.9 ± 1.7
Values are reported as mean ± SEM. MP: MyPlate; PD: Paleolithic-based; MP + Ex:
MyPlate + Exercise; PD + Ex: Paleolithic-based + Exercise.
For the primary outcomes, the ANOVA indicated that there was no significant
interaction between TP*D*Ex for absV̇ O2p (P = 0.093), strength (CP1RM (P = 0.753),
LP1RM (P = 0.427), RLP1RM (P = 0.752)), PP (P = 0.732), RPP (P = 0.498), PDr (P =
0.708), and RPDr (P = 0.855). Based on the ANOVA there was a significant 3-way
interaction of TP*D*Ex for ΔrelV̇ O2p (P = 0.016) (Figure 4.3). Comparing the MP and
MP + Ex groups, there was a significant difference between ΔrelV̇ O2p in participants
who exercised versus those that did not exercise (P = 0.002). In addition, comparing both
the MP+ Ex and PD + Ex groups, there was as significant difference between ΔrelV̇ O2p
in participants who consumed the MP diet recommendations versus those that consumed
the PD recommendations (P = 0.03).
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Figure 4.3: Aerobic Fitness. Absolute V̇ O2peak (absV̇ O2p) and relative V̇ O2 peak
(relV̇ O2p) comparisons in the MP, PD, MP + Ex and PD + Ex groups. There was a nonsignificant difference for ΔabsV̇ O2p for all groups. There was a significant three-way
interaction for TP*D*Ex for between the MP and MP + Ex group, and MP + Ex and PD
+Ex groups for ΔrelV̇ O2p. Data represent mean ± SEM. *P < 0.05.
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Figure 4.4: Upper and Lower Body Strength. Upper body strength changes (CP1RM,
RCP1RM) and lower body strength comparisons (LP1RM, RLP1RM) in MP, PD, MP +
Ex and PD + Ex groups. There was no significant three-way interaction for TP*D*Ex for
all strength variables. Data represent mean ± SEM. *P < 0.05.
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Figure 4.5: Anaerobic Power. Peak power (PP), relative peak power (RPP), average
power (AvP), average relative power (AvRP), power drop (PDr) and relative power drop
(RPDr) comparisons in MP, PD, MP + Ex and PD + Ex groups. There was no significant
three-way interaction for TP*D*Ex for all strength variables. Data represent mean ±
SEM. *P < 0.05.
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Figure 4.6: Body weight (BW) and Body Mass Index (BMI). BW and BMI
comparisons in the MP, PD, MP + Ex and PD + Ex groups. There was a significant threeway interaction for TP*D*Ex for ΔBW in the diet only groups. There was a significant
two-way interaction between ΔBMI between the MP and PD groups who did not
exercise. Data represent mean ± SEM. *P < 0.05.
For all the secondary outcomes the ANOVA indicates there was a statistically
significant three-way interaction for TP*D*Ex for only body weight (BW) (P = 0.047)
(Figure 4.6). Contrast indicates the ΔBW for participants in the PD group was
significantly difference than the ΔBW for those in the MP group (P = 0.0029). BMI
followed a similar trend; the ΔBMI was significantly difference for the PD group than the
ΔBMI for the PD (P = 0.042).
The ANOVA also indicates there was a non-significant difference in TEE (P =
0.385), PAL (P = 0.561), ST (P = 0.671) and SP (P = 0.5735) for all four groups. There
was a two-way interaction for TP*exercise for ΔAEE (P = 0.001), ΔPAD (P = 0.004) and

ΔAvMETs (P = 0.013) (Figure 4.7). AEE, PAD and AvMETs also had two-way
interactions for TP*D which are presented appendix C.

Figure 4.7: Active Energy Expenditure (AEE), Physical Activity Duration (PAD)
and Average METs (AvMETs). AEE, PAD and AvMETs comparisons in MP, PD, MP
+ Ex and PD + Ex groups. There was a significant 2-way interaction between no exercise
groups and exercise groups for ΔAEE, ΔPAD and ΔAvMETs. Data represent mean ±
SEM. *P < 0.05.
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4.4 Conclusion
The aims of this study were to determine and compare the effects of MP and PD
recommendations when combined with and without exercise on anaerobic fitness,
strength and anaerobic power in healthy, adult women over 8 weeks. The results of this
study do not support the original hypothesis that a combination of PD recommendations,
aerobic and resistance training will result in greater changes in aerobic fitness, strength
and anaerobic power. The results of the study confirm there were no significant
differences when comparing both diet groups. There were no effects of diet and exercise
on strength and anaerobic power in either exercise groups. However, the results indicate
an effect of MP and exercise recommendations on relV̇ O2. Secondary outcomes indicate
changes in body weight, BMI and free-living activity levels.
In terms of aerobic fitness, there were no significant differences in ΔabsV̇ O2p
when comparing all four groups. We did find that women who consumed a MP diet and
exercised had a greater ΔrelV̇ O2p compared to women who consumed MP diet alone. In
addition, ΔrelV̇ O2p was greater in women who consumed a MP diet with exercise than
women who consumed a PD and exercised. Low cardiorespiratory fitness is one of the
strongest predictors of mortality.68 In a cross-sectional study of men and women, women
who had a V̇ O2p below the median 35.1 ml/kg/min were five times more likely to have a
cluster of cardiovascular risk factors compared to those with a V̇ O2p > 40 ml/kg/min.69
While the final V̇ O2p in the MP + Ex group was below 35.0 ml/kg/min, the Δ4.36
ml/kg/min increase was the most improved of both exercise groups.
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As for strength and anaerobic power measures there were no significant
differences in the change from baseline when comparing all groups over the 8-weeks.
Prior research has shown that 2 days/week of supervised resistance training is effective at
increasing upper body strength and lower body strength in young women.70 While we did
not analyze compliance to the exercises we hypothesis the non-significant change in
strength and anaerobic power can be explained non-compliance to resistance training
recommendations. All women randomized to one of the exercise groups except for two
completed resistance training logs incorrectly. The resistance logs indicated that most
women maintained the same weight for each assigned exercise throughout the duration of
the study. The two women who correctly followed the progressive load for the resistance
training exercises had increases in both absolute and relative strength. For example, one
individual from the MP + Ex group had a Δ+3.4 kg and Δ+22.2 kg increase in absolute
CP 1RM and LP 1RM, respectively. Non-compliance to these recommendations may be
due to a number of factors. Women may have lacked the time necessary to commit to the
recommendations even though these issues were addressed during the screening process.
The recreational center where the exercises were performed may have been intimidating
to this population of untrained and unfamiliar individuals.
Participants were recommended to consume a diet in which their energy intake
matched their energy expenditure. We did not anticipate changes in body weight or BMI
during the course of the study. Secondary outcomes indicate that women who consumed
a PD diet had ΔBW that was significantly different from women who consumed a MP
diet. Prior research has shown that individuals who consume a PD decrease body
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weight.53–55 For example, Genoni et al53 found that women who consumed an ad lib PD
lost 3.2 kg in 4 weeks compared to a 1.2 kg loss in women who consumed a Australian
Guide to Healthy Eating (AGHE) diet, similar to the MP recommendations. All women
who consumed PD also had a greater change from baseline in BMI than those who
consumed a MP diet due to changes in BW. In addition, the increase in activity in the
exercise groups did not drive weight loss as evident by the non-significant change in BW
in both exercise groups.
The present study offers insight as to the effects of diet and exercise
recommendations. However, our study had a few limitations. We estimated a priori a
sample size of 40 participants (10 per group) to reach a power of 80%. Low statistical
power because of a small sample size is a potential reason for not detecting a true effect
of diet or exercise recommendations.71 An additional explanation for the low n may be
the location and population selected for this study. We recruited young, college-aged
women from a university in rural area of South Carolina. Most women were full-time
college students (both undergraduate and graduate) and additionally had part-time jobs
outside of school that might have made it difficult for them to follow these diet and
exercise recommendations. We also found recruitment to be extremely difficult. This
may be due to the fact that the university we recruited from traditionally does not conduct
clinical research trials. Future studies should assess the effects of MP and PD
recommendations with exercise in a larger sample and in a population of young men. We
also suggest that future studies progressively increase frequency from 2 days to 4 days
per week of resistance training exercises for a longer duration (> 6 mos.). Prior research
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has shown that unsupervised aerobic and resistance training is as effective at improving
aerobic fitness (i.e., V̇ O2max) when compared to supervised exercise in untrained
adults.72
In conclusion, a MP diet with exercise when compared to PD diet with exercise
may be effective at increasing relative aerobic fitness in young, healthy women. Neither
the MP or PD recommendations resulted in significant changes in strength or anaerobic
power when combined with exercise. The lack of change may be due to non-compliance
to resistance training recommendations. Larger studies with increased frequency of
resistance training sessions are recommended to assess the impact of diets and exercise
over a longer duration. We recommend individuals follow a MP diet when exercising if
they wish to improve aerobic fitness. Improvements in strength and anaerobic power
with MP and PD recommendations warrant further evaluation.
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CHAPTER FIVE
CONCLUSION
Most health recommendations are based upon scientific research. Evidence from
scientific research, especially applied research, provides feedback to hypotheses, thus
driving the development and implementation of proper health recommendations.
Currently, recommendations utilizing IC to determine REE are limited to non-healthy, or
critically ill patients, older adults and postmenopausal women.7,13–15 We found that a
minimum IC measurement of 10 minutes, discarding the first 5-minutes, is acceptable for
estimating REE. These results are supported by a non-significant change in mean REE
after the S1 segment. In addition, the %CV for each 5-minute segment after the first
segment continued to meet the SS criteria. Our results confirm those by Borges et al who
found the best abbreviated time for an IC measurement in a similar population is 10minutes, with the first 5-minutes being discarded from the final analysis.6 These findings
are significant for health professionals who utilize IC to estimate REE in order to
disseminate more effective diet and physical activity intervention recommendations.
Recommendations to stand to increase daily EE are based on evidence that
standing results in greater energy expended.23–27 Most studies assessing postural EE have
compared only two postures (i.e., sitting versus standing) and none have assessed the
magnitude of this difference. We found that that the integrated mean of both standing
absEE and relEE was significantly greater than both lying and sitting EE over 15-minutes
in women. There was a non-significant difference in EE when comparing lying and
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sitting postures. This information is significant for researchers and clinicians working
with populations limited by their ability to lie or sit (e.g. congestive heart failure).
Moreover, the magnitude of the effect of standing when compared to sitting EE was
small (Cohen’s d = 0.31) and over time may be negligible. Based on these results we do
not see an energetic advantage when recommending individuals stand in place of sitting
to increase EE. Sit-to-stand desks, calisthenics and treadmills desk may offer a greater
metabolic advantage on EE and energy balance than just standing alone.27,34–36
Lastly, current recommendations to follow a MP diet are based on patterns of
healthy eating. In contrast, the elimination of cereal grains, dairy, legumes and added
sugars within PD recommendations shows strong evidence for improvements in
numerous health outcomes.49–55,57 However, few studies have compared the impact MP
and PD recommendations, both with and without exercise, would have on aerobic fitness,
strength and anaerobic power in young, healthy women. We found that MP diet
recommendations when combined with 2 days of aerobic and 2 days of resistance
exercise had greater changes from baseline in relative V̇ O2peak compared to PD diet
recommendations and exercise. Additionally, there were no significant differences in the
change from baseline for strength and anaerobic power variables in all groups. We
hypothesis this is due to non-compliance to resistance training exercises. We recommend
individuals follow a MP diet when exercising if they wish to improve aerobic fitness.
Improvements in strength and anaerobic power with MP and PD recommendations
warrant further evaluation.
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Appendix A
Table of Abbreviations
Abbreviation
absEE
absV% O2p
AEE
ANOVA
AvP
AvRP

Absolute Energy
Expenditure
Absolute peak
volume of oxygen
Active Energy
Expenditure
Analysis of
Variance
Average Power

Abbreviation
PAL
PD

Physical Activity
Level
Paleolithic-based

PDr

Power Drop

PP

Peak Power

REE

Resting Energy
Expenditure
Relative Energy
Expenditure
Relative peak
volume of oxygen

relEE

BL

Average Relative
Power
Average Metabolic
Equivalents of
Task
Baseline

BMI

Body Mass Index

RPDr

BPM

Beats per Minute

RPP

CP
D
EE

Chest Press
Diet
Energy
Expenditure
Exercise

SP
SS
ST

Final
Graded Exercise
Test
Height

TP
VCO2

Indirect
Calorimetry
Leg Press
Metabolic
Equivalent of Task

VO2

AvMETs

Ex
F
GXT
Ht
IC
LP
METs

relV% O2p
RPE

TEE

V" O2peak

Wt
1RM
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Rating of Perceived
Exertion
Relative Power
Drop
Relative Peak
Power
Steps
Steady State
Sedentary Time
Total Energy
Expenditure
Time Point
Volume of Carbon
Dioxide
Peak Volume of
Oxygen
Volume of Oxygen
Weight
1 repetition
maximum

MHR
MP
PAD

Maximum heart
rate
MyPlate
Physical Activity
Duration

%CV
Δ
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Percent Coefficient
of Variation
Final – baseline

Appendix B
REE SS Randomization order

Randomization Order
Number of Participants

7
6
5
4
3
2
1
0
123

132

213

231

312

321

Order of Randomization

Figure 1: Randomization Order. The figure shows distribution of participants and the
order to which each posture was performed. 1 = Lying, 2 = Sitting, 3 = Standing. For
example, 231 indicate that the sitting posture was performed first, followed by standing
and then lying.
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Appendix C
Two-way interaction for AEE, PAD and AvMETs

Figure 2: Active Energy Expenditure (AEE), Physical Activity Duration (PAD) and
Average METs (AvMETs). The change from baseline in AEE, PAD and AvMETs was
greater in MP groups (MP & MP + Ex) compared to the PD groups (PD & PD + Ex).
Data represent mean ± SEM. *P < 0.05.
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Diet & Exercise Study Questionnaire
E. Personal Information
Name (print): ______________________________ Age: _______
Date of birth: ____________ (month/day/year)
Telephone number (home): __________________ (xxx-xxx-xxxx)
Telephone number (cell): ____________________ (xxx-xxx-xxxx)
Email: ____________________________________
Do you have access to a computer (circle one)? Yes or No
B. Medical Information
1. Place an ‘X’ in the boxes that describe symptoms or disorders, which you
have been diagnosed to have. If possible, also indicate the DATE
(month/day/year) of the diagnosis.
____ High Blood Pressure

____ Irregular Heart Beat

____ Heart murmur

____ Asthma

____ Hay Fever

____ Food

____ Arthritis

____ Epilepsy

____ Chest pain

____ Heart Attack

____ Anemia

____

____ Diabetes

____ Heart Disease

____ Thyroid Issues

____ Eating Disorder

____ Dizziness/Fainting

____ Allergy

Allergy/sensitivity

Migraines/headaches

Other:
_________________________________________________________________
2. Are you presently taking any of the following medications?
____ Drugs to control blood pressure

____ Drugs for asthma

____ Drugs to regulate heart rate

____ Drugs for diabetes

____ Drugs for allergies

____ Thyroid hormone
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Indicate the name(s) of those drugs:
______________________________________
Indicate the dosage & frequency of use:
___________________________________
3. Describe any surgery that you have had within the last two years:
_______________________________________________________________
_____
4. Are you pregnant or might be pregnant (circle one)? Yes or No
5. Are you trying to get pregnant (circle one)? Yes or No
6. Are you lactating (circle one)? Yes or No
7. Are you on hormonal birth control (circle one)? Yes or No
If ‘yes,’ what type
__________________________________________________
8. Have you had an irregular menstrual cycle in the last 3 months (circle one)?
Yes or No
9. Do you smoke cigarettes (circle one)? Yes or No
C. Family History
1. Have any of your blood relatives been diagnosed as having any of the
following symptoms/disorders? (Include grandparents, parents, brothers,
sisters)
____ Heart attack, under age 50

____ Asthma or hay fever

____ Stroke, under age 50

____ Congenital heart disease

____ High blood pressure

____ Heart surgery

____ Hyperlipidemia (high cholesterol) ____ Diabetes
____ Obesity
____ Other: ____________________
D. Diet and Exercise Information
1. Have you been on a diet in the past 3 months (circle one)? Yes or No
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2. Have you gained or lost more than 10lbs in the last 3 months (circle one)? Yes
or No
3. Do you have any dietary restrictions (e.g., soy, red meat) (circle one)? Yes or
No
E. If ‘yes’, please list:
______________________________________________
4. Are you currently participating in a regular program of physical activity
(circle one)? Yes or No
E. If ‘yes’, how often?
____ 1-2 days/week

____ 5-6 days/week

____ 3-4 days/week

____ every day

b.

For how long do you perform physical activity?
____ < 30 min/day

____ 30-60 min/day

____ 60-90

min/day
____90-120 min/day

____ > 120 min/day

5. What types of activities are you regularly included in your program?
____ jogging

_____ walking

____ cycling

____ swimming

____ recreational sports (basketball, volleyball, tennis, etc.)
other: __________________________________________
6. Do you or have you in the past 3 months engaged in any resistance exercise(s)
more than 3 days per week (circle one)? Yes or No
If ‘yes’, describe:
____________________________________________________
7. Is there any reason why you think your activity should be limited in this
research project?
_______________________________________________________________
_______________________________________________________________
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_______________________________________________________________
__________________
E. Other Health Questions
1. Do you currently, or have you taken any antibiotics in the past 6 months
(circle one)? Yes or No
a. If ‘yes’, list when and for how long:
________________________________
2. Do you have any food allergies?
a. If ‘yes’, please list: __________________________________
3. Do you not have access to a kitchen (oven, stove, etc.) (circle one) Yes or No
I attest that all of the above information is accurate to the best of my knowledge.
Signature: ____________________________________ Date: ______________
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Appendix D
Physical Activity Readiness Questionnaire (PARQ)
Name (print): _____________________ Date: ______ DOB: ___/____/____ Age:
______
Physicians Name: _______________________ Physicians Phone #:
(____)____________
For research use only:
Height: _____in.
(%)

Weight: ______ lbs. BMI: ______ kg/m2

Body Fat: ______

Questions
1

Has your doctor ever said that you have a heart condition and that you
should only perform physical activity recommended by a
doctor?

2

Do you feel pain in your chest when you perform physical activity?

3

In the past month, have you had chest pain when you were not
performing any physical activity?

4

Do you lose your balance because of dizziness or do you ever lose your
consciousness?

5

Do you have a bone or joint problem that could be made worse by a
change in your physical activity?

6

Is your doctor currently prescribing any medication for your blood
pressure or for a heart condition?

7

Do you know of any other reason why you should not engage in
physical activity?

Yes

If you have answered “Yes” to one or more of the above questions, consult your
physician before engaging in physical activity. Tell your physician which questions
you answered “Yes” to. After a medical evaluation, seek advice from your
physician on what type of activity is suitable for your current condition.
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Appendix E
MP Daily Meal Recommendations: 2000 kcal/day Example
DAILY MEAL PLAN RECOMMENDATIONS – 2000 CALORIES PER DAY
FOOD
CATEGORY

FOOD SUBCATEGORY

ADVISED
SERVING
AMOUNT
PER DAY

TOTAL
AMOUNT

6 oz

Whole Grains

≥3 oz

Refined Grains

≤3 oz

TOTAL
AMOUNT

2.5 cups

GRAINS

Dark Green
VEGETABLES

Red &
Orange

0.25 cups
0.75 cups

Legumes

0.25 cups

Starchy

0.75 cup
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FOODS
PERMITTED

FOODS TO
LIMIT

• All whole
and refined
grain
products
made of
wheat, rice,
oats, barley,
rye, corn,
quinoa, etc.
• Choose
whole grains
whenever
possible and
limit intake
of refined
grains.
• All Dark
Green, Red
& Orange,
Legumes,
Starchy, and
Other
vegetables.
• Fresh
vegetables,
either raw or
cooked.
• Canned or
frozen
vegetables
that contain

• Limit
refined
grains
whenever
possible and
choose
whole
grains
instead.

• Vegetables
that have
been deep
fried.
• Vegetables
that have
added salt,
sugar, fat
(i.e., oil,
butter,
margarine),
cheese, or
cream
sauces when
prepared.

no added
salt.

Other

FOOD
CATEGORY

FOOD SUBCATEGORY

TOTAL
AMOUNT

0.5 cups

ADVISED
SERVING
AMOUNT
PER DAY

2 cups

Whole
Fruit

1 cup

100% Fruit
Juice

1 cup

FRUITS
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• Canned or
frozen
vegetables
that contain
added salt.
• Frozen
vegetables
mixed with
pre-made
sauces, such
as butter or
cheese.

FOODS
PERMITTED

FOODS TO
LIMIT

• All fresh
fruit, either
raw, cooked,
or dried.
• Canned or
frozen fruit
that contains
no added
sugar.
• Canned fruit
canned in
natural juices
or own
juices.
• Fruit juice
that is 100%
fruit juice
without
added sugar.

• Canned or
frozen fruit
that contains
added sugar.
• Canned fruit
canned in
light or
heavy syrup.
• Canned fruitbased pie
fillings.
• Fruit juice
blends and
drinks that
are <100%
fruit juice
and contain
added sugar.

DAIRY

FOOD
CATEGORY

MEAT,
POULTRY,
SEAFOOD,
EGGS, NUTS,
SEEDS

TOTAL
AMOUNT

3 cups

FOOD SUBCATEGORY

ADVISED
SERVING
AMOUNT
PER DAY

TOTAL
AMOUNT
Meat &
Poultry

5.5 oz

3 oz
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• Fat-free
(skim) and
low-fat (1%)
fluid milk.
• Fat-free
(skim) and
low-fat (1%)
plain or
lightly
sweetened
yogurt.
• Fat-free
(skim) and
low-fat (1%)
cheese.
• Calciumfortified soy
milk.
• Calciumfortified plain
or lightly
sweetened
soy yogurt.

• Reduced-fat
(2%) or full
fat (whole)
fluid milk.
• Reduced-fat
(2%) or full
fat (whole)
plain or
lightly
sweetened
yogurt.
• All heavily
sugarsweetened
yogurt
products
(i.e., fruit on
the bottom or
fruit mixins).
• Reduced-fat
(2%) or full
fat (whole)
cheese.
• Ice cream,
frozen
yogurt,
sugarsweetened
pudding.

FOODS
PERMITTED

FOODS TO
LIMIT

• All lean (at
least 90%
lean) beef,
fish &
seafood, lamb,
organ meats,
pork, poultry,

• Higher fat
(>90% lean)
beef, lamb,
pork, poultry,
and wild
game cuts of
meat.

Seafood

1 oz

Eggs

≤1 whole egg
or 2 egg
whites

Nuts and
Seeds

0.5 oz

FATS & OILS

TOTAL
AMOUNT

≤2 TBSP

FOOD
CATEGORY

FOOD SUBCATEGORY

ADVISED
SERVING
AMOUNT
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wild game,
egg, nut &
seed products.
• All cuts of
meat should
be trimmed of
visible
fat/skin.
• Select lowmercury
seafood when
possible.
• Unsalted, no
added salt, or
lightly salted
nuts & seeds.
• Aim to grill,
broil, bake,
poach, roast,
or pan cook.

• Canola Oil,
Olive Oil,
Corn Oil,
Safflower Oil,
Sunflower
Oil, Peanut
Oil, Sesame
Oil, Avocado
Oil, Walnut
Oil, Flaxseed
Oil,
Macadamia
Nut Oil

• Bacon,
sausage, cured
and processed
meats (i.e.,
ham or hot
dogs).
• Cuts of meat
with added fat
(i.e.,
additional fat
ground into
the meat).
• Breaded and
deep fried
meat or pan
fried meat in
large
quantities of
fat or oil (i.e.,
fried chicken
fingers).
• Nut and seed
products
containing
added salt, oil,
or sugar.
• Butter, Ghee,
Stick
Margarine,
Tub
Margarine,
Vegetable
Shortening,
Partially
Hydrogenated
Vegetables
Oils
• Coconut Oil,
Lard

FOODS
PERMITTED

FOODS TO
LIMIT

PER DAY

CAFFIENATED
BEVERAGES

Black Coffee,
Black Tea, or
Green Tea

≤3-8 fl oz (24
fl oz total)

ALCOHOLIC
BEVERAGES
(Optional)1

Red or White
Wine

≤2-5 fl oz (10
fl oz total)
PER WEEK

SEASONINGS

LOW-SODIUM
SEASONINGS &
CONDIMENTS ONLY

• Black coffee
• Unsweet
Black or
Green Tea
• Consume
“black”
without any
sweetener
(i.e., sugar) or
dairy product
(cream,
creamer, or
milk) added.

• Sweet Tea
• Lattes and
Macchiatos
• Frappaccinos
and Frappes
• Added Syrups
or Sauces
• Added Dairy
or Non-Dairy
Milk
Alternatives
(i.e., soy milk,
almond milk,
etc.)
• Red Wine
• Wine Coolers,
Mixed Drinks
• White Wine
• Beer & Malt
Beverages
• Hard Liquor
• Mrs. Dash
• Limit total
Seasoning
sodium intake
Blends
to no more
than 2300
• Vinegar,
mg/day
Lime/Lemon
(equivalent to
Juice
1 tsp salt)
• Herbs &
• Seasonings
Spices Not
mixes
Containing
containing salt
Salt (i.e.,
garlic powder, • Herbs &
cinnamon,
Spices
pepper)
Containing
Salt (i.e.,
• Unsalted
garlic salt)
Chicken,
Beef,
• Salted Stocks
Seafood, or
& Bouillon
Vegetable

Optional based on legal drinking age (21 years old) and not advised for certain populations
including women between 21 and 44 years of age.
1
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Stock and
Bouillon

ADDED
SUGAR

REDUCE ADDED SUGAR
INTAKE TO ≤2 TBSP PER
DAY
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• Granulated (White) Sugar,
Brown Sugar, Powdered Sugar,
Turbinado Sugar (Sugar in the
Raw), Corn Syrup, High
Fructose Corn Syrup, Honey,
Agave, Molasses
• Sucralose (Splenda), Aspartame
(Equal or Nutrasweet), Saccharin
(Sweet N’ Low), Acesulfame
Potassium, Neotame, Stevia
(Truvia, Stevia in the Raw),
Monk Fruit Extract (Nectresse,
Monk Fruit in the Raw)
• Xylitol, Mannitol, Sorbitol,
Erythritol

Appendix F
PD Daily Meal Recommendations: 2000 kcal/day Example
DAILY MEAL PLAN RECOMMENDATIONS – 2000 CALORIES PER DAY
FOOD
CATEGORY

FOOD SUBCATEGORY

ADVISED
SERVING
AMOUNT
PER DAY

TOTAL
AMOUNT

5 cups

Dark
Green

2 cups

Red &
Orange

1 cup

Starchy

1 cup

Other

1 cups

VEGETABLES
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FOODS
PERMITTED

FOODS TO
AVOID

• All Dark
Green, Red &
Orange,
Starchy, and
Other
vegetables
listed in the
provided
tables.
• Fresh
vegetables,
either raw or
cooked.
• Canned or
frozen
vegetables
that contains
no added salt.
• ≤2-3 oz
baked/roasted
whole white
or sweet
potatoes or 1
cup
boiled/mashe
d white or
sweet
potatoes per
day

• Any other
vegetable not
listed in the
provided
tables.
• Vegetables
that have
been deep
fried.
• Canned or
frozen
vegetables
that contain
added salt.
• Vegetables
mixed with
grains or
legumes.

TOTAL
AMOUNT

4 cups

Whole
Fruit

3 cups

100% Fruit
Juice

1 cup

FOOD SUBCATEGORY

ADVISED
SERVING
AMOUNT
PER DAY

FRUITS

FOOD
CATEGORY

TOTAL
AMOUNT
Meat &
Poultry
MEAT,
POULTRY,
SEAFOOD,
EGGS, NUTS,
SEEDS

Seafood
Eggs

Nuts and
Seeds

• All fruit
listed in the
provided
tables.
• Fresh fruit,
either raw,
cooked, or
dried.
• Canned or
frozen fruit
that contains
no added
sugar.
• Canned fruit
canned in
natural juices
or own
juices.
• Fruit juice
that is 100%
fruit juice
without
added sugar.

• Canned or
frozen fruit
that contains
added sugar.
• Canned fruit
canned in
light or
heavy syrup.
• Canned fruitbased pie
fillings.
• Fruit juice
blends and
drinks that
are <100%
fruit juice
and contain
added sugar.

FOODS
PERMITTED

FOODS TO
AVOID

• All lean beef,
fish &
seafood, lamb,
6.5 oz
organ meats,
pork, poultry,
1.5 oz
wild game,
egg, nut &
≤1 whole egg
seed products
or 2 egg
listed in the
whites
provided
tables.
• All cuts of
meat should
2 oz
be trimmed of
visible
fat/skin.
11 oz
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• Any other
meat, poultry,
seafood, egg,
nut, or seed
product not
listed in the
provided
tables.
• Cuts of meat
with added fat
(i.e., additional
fat ground into
the meat.
• Peanuts
• Nut and seed
products

• Select lowmercury
seafood when
possible.
• Bulk nuts and
seeds
TOTAL
• Canola Oil,
≤2 TBSP
AMOUNT
Olive Oil,
Avocado Oil,
Canola,
Walnut Oil,
Olive Oil, or
At Least 1
Flaxseed Oil,
Nut Oil
TBSP
Macadamia
Mayonnaise
OILS
Nut Oil, Nut
Oil
Mayonnaise
Coconut
(per provided
≤1 TBSP
Oil or Lard
recipe)
• Coconut Oil,
Lard
• Black coffee
• Unsweet
Black or
Green Tea
• Consume
“black”
Black Coffee,
CAFFIENATED
≤3-8 fl oz (24
without any
Black Tea, or
BEVERAGES
fl oz total)
sweetener
Green Tea
(i.e., sugar) or
dairy product
(cream,
creamer, or
milk) added.

ALCOHOLIC
BEVERAGES
(Optional)2

• Red Wine
≤2-5 fl oz (10 • White Wine
Red or White
fl oz total)
Wine
PER WEEK

containing
peanuts, peanut
oil, or
cottonseed oil.

• Any other oil
not listed.
• Butter, Ghee,
Stick
Margarine,
Tub
Margarine,
Vegetable
Shortening

• Sweet Tea
• Lattes and
Macchiatos
• Frappaccinos
and Frappes
• Added Syrups
or Sauces
• Added Dairy
or Non-Dairy
Milk
Alternatives
(i.e., soy milk,
almond milk,
etc.)
• Wine Coolers
• Mixed Drinks
• Beer & Malt
Beverages
• Hard Liquor

Optional based on legal drinking age (21 years old) and not advised for certain populations
including women between 21 and 44 years of age.
2
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FOOD
CATEGORY

SEASONINGS
&
CONDIMENTS

FOOD SUBCATEGORY

ADVISED
SERVING
AMOUNT
PER DAY

FOODS
PERMITTED

• Mrs. Dash
Seasoning
Blends (only
those on
approved list)
• Vinegar
• Lime or
Lemon Juice
• French’s
Classic
Yellow
Mustard or
Heinz Yellow
Mustard
• French’s
Spicy Brown
Mustard
• Herbs &
Spices Not
SALT-FREE SEASONINGS
Containing
& CONDIMENTS ONLY
Salt (i.e.,
garlic powder,
cinnamon,
black pepper)
• Home-Made
BBQ Sauce
(per provided
recipe)
• Unsalted
Chicken,
Beef, Seafood,
or Vegetable
Stock and
Bouillon
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FOODS TO
AVOID
• Mrs. Dash
Seasoning
Blends not
listed on
approved list
• All forms of
salt (except for
amounts
specified in
provided
recipes)
• Seasonings
mixes
containing salt
• All Other
Forms of
Mustard
(Dijon, Honey,
Honey Dijon,
etc.)
• Ketchup
• Herbs and
Spices
Containing Salt
(i.e., garlic salt,
celery salt)
• All StoreBought Salad
Dressings
• Store-Bought
BBQ Sauce
• Pickles and
Relish
• Salted
Chicken, Beef,
Seafood, or
Vegetable
Stock &
Bouillon

FOOD
CATEGORY

SWEETENERS
&
FLAVORANTS

FOOD SUBCATEGORY

TOTAL
AMOUNT
HONEY,
AGAVE,
MOLASSES

ADVISED
SERVING
AMOUNT
PER DAY

≤2 TBSP
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FOODS
PERMITTED

FOODS TO
AVOID

• Honey,
Agave,
Molasses
• Unsweetened
Cocoa Powder
• Pure Vanilla
Extract and
other Pure
Flavor
Extracts (i.e.,
Almond,
Peppermint,
Orange)

• Granulated
(White) Sugar,
Brown Sugar,
Powdered
Sugar,
Turbinado
Sugar (Sugar
in the Raw),
Corn Syrup,
High Fructose
Corn Syrup
• Sucralose
(Splenda),
Aspartame
(Equal or
Nutrasweet),
Saccharin
(Sweet N’
Low),
Acesulfame
Potassium,
Neotame,
Stevia (Truvia,
Stevia in the
Raw), Monk
Fruit Extract
(Nectresse,
Monk Fruit in
the Raw)
• Xylitol,
Mannitol,
Sorbitol,
Erythritol
• Imitation
Flavors &
Extracts

Appendix G
MP Approved Food List
RECOMMENDED SEASONINGS AND CONDIMENTS
HYPERLINK TO
NUTRITION
BRAND &
FACTS &
IMAGE
STORE & PRICE
PRODUCT NAME
INGREDIENT
INFO
http://www.mccorm
Ingles-$3.58
Kitchen Basics
ick.com/Gourmet/S
Walmart MarketUnsalted Chicken,
pices-and$2.82
Beef, or Vegetable
Flavors/CookingBi-Lo: 2.99
Stock
Stocks
Publix: 2.99
Progresso Not
http://www.progress
available at Ingles
o.com/products/brot
or Walmart
Progresso Unsalted
h/unsalted-chickenMarket.
Chicken Broth
broth
Bi-Lo:N/A
Publix: 2.59
Mrs. Dash
Seasoning Blends
● Chicken Grilling
Blend
● Extra Spicy
Seasoning Blend
● Garlic & Herb
● Italian Medley
● Lemon Pepper
● Onion & Herb
● Original
● Steak Grilling
● Table Blend

Ingles-$2.98
Walmart Market$2.38
Bi-Lo: 3.19
Publix: 3.29

http://www.mrsdash
.com/products/seaso
ning-blends

RECOMMENDED CANNED VEGETABLE PRODUCTS
BRAND &
HYPERLINK TO
IMAGE
STORE & PRICE
PRODUCT NAME
NUTRITION
FACTS &
INGREDIENT
INFO

73

No Salt- Not
available at Ingles
Walmart Market$0.62
Bi-Lo: 1.89
Publix: 1.59
Ingles-$1.68
Walmart Market$0.98
Bi-Lo: 1.49
Publix: 2.19
Not available at
Ingles or Walmart
Market
Bi-Lo: 2.29
Publix:
http://www.hunts.co 2.19http://www.hun
m/products/tomatoe ts.com/products/tom
s/crushed-tomatoes atoes/crushedtomatoes
No salt free
available at Ingles
or Walmart
Market
Bi-Lo: 1.49
Publix: 1.45
No salt free
available at Ingles
Walmart Market$0.88
Bi-Lo: 1.29
Publix: 1.19
Ingles-$1.12
Walmart Market$0.92
Bi-Lo: 1.19
Publix: 1.13
Ingles-$1.12
Walmart Market$0.92
Bi-Lo: 1.19
Publix: 0.97

Hunt’s No Salt
Added
Tomato Paste

Hunt’s No Salt
Added
Diced Tomatoes

http://www.hunts.co
m/products/tomatoe
s/diced-tomatoes

Hunt’s No Salt
Added
Crushed Tomatoes

http://www.hunts.co
m/products/tomatoe
s/crushedtomatoeshttp://www
.hunts.com/products
/tomatoes/crushedtomatoes

Hunt’s No Salt
Added
Stewed Tomatoes

http://www.hunts.co
m/products/tomatoe
s/stewed-tomatoes

Hunt’s No Salt
Added
Tomato Sauce

http://www.hunts.co
m/products/tomatoe
s/tomato-sauce

Bush’s Reduced
Sodium
Dark Red Kidney
Beans

http://www.bushbea
ns.com/en_US/prod
ucts/details.jsp?upc
=3940001730

Bush’s Reduced
Sodium
Black Beans

http://www.bushbea
ns.com/en_US/prod
ucts/details.jsp?upc
=3940001883
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Bush’s Reduced
Sodium
Black Garbanzo
Beans

BRAND &
PRODUCT NAME

SUGGESTED WHOLE GRAIN PRODUCTS
HYPERLINK TO
IMAGE
STORE & PRICE
NUTRITION
FACTS &
INGREDIENT
INFO

Barilla Whole Grain
Variety Pastas

Barilla Protein Plus
Variety Pastas

Ingles-$1.12
Walmart Market$0.92
Bi-Lo: 1.19
Publix: 0.97

http://www.bushbea
ns.com/en_US/prod
ucts/details.jsp?upc
=3940001706

http://www.barilla.c
om/aggregator/prod
uct/1084

Ingles-$1.68
Walmart Market$1.38
Bi-Lo: 1.69-2.39
Publix: 1.59-2.19

http://www.barilla.c
om/aggregator/prod
uct/1301http://www.
barilla.com/aggregat
or/product/1301

Ingles- $2.38
Not available at
Walmart Market
Bi-Lo: N/A
Publix:
2/$5.00http://www.
barilla.com/aggregat
or/product/1301

http://www.barilla.c
om/aggregator/prod
uct/1301

http://pastaIngles-$1.78
productsNot available at
ronzoni.newworldpa
Walmart Market
sta.com/pasta_produ
Bi-Lo: N/A
Ronzoni Healthy
cts.cfm?other_pasta
Publix: 1.59http://pastaHarvest Whole
_id=2http://pasta1.89http://pastaproductsGrain Variety Pastas
productsproductsronzoni.newworldpa ronzoni.newworldpa ronzoni.newworldpa
sta.com/pasta_produ sta.com/pasta_produ sta.com/pasta_produ
cts.cfm?other_pasta cts.cfm?other_pasta cts.cfm?other_pasta
_id=2
_id=2
_id=2
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Ingles-$1.78
Not available at
http://ronzonismartt
Walmart Market
aste.newworldpasta.
Ronzoni SmartTaste
Bi-Lo: N/A
com/http://ronzonis
Variety Pastas
Publix: N/A
marttaste.newworld http://ronzonismartt
http://ronzonismartt
aste.newworldpasta.
pasta.com/
aste.newworldpasta.
com/
com/
Ingles-$2.58
http://www.unclebe
Walmart Marketns.com/Products/W
$2.50
hole-Grain-BrownBi-Lo: 2.78
Uncle Ben’s Whole Rice#.VRI0u_nF_W
Publix:
Grain Brown Rice
Ehttp://www.uncleb
2.19http://www.uncl
Varieties
ens.com/Products/W http://www.unclebe
ebens.com/Products/
hole-Grain-Brown- ns.com/Products/W
hole-Grain-Brown- Whole-GrainRice Brown-Rice Rice .VRI0u_nF_WE
.VRI0u_nF_WE
.VRI0u_nF_WE
Ingles-$1.16 ( 1lb)
https://www.mahat
Walmart Market marice.com/en$2.16 (2lb)
us/products/57/Who
Bi-Lo: N/A
leGrainBrownRice.a
Mahatma Whole
Publix: 2.29
spxhttps://www.mah https://www.mahat
Grain Brown Rice
https://www.mahat
marice.com/enatmarice.com/enmarice.com/enus/products/57/Who us/products/57/Who
us/products/57/Who
leGrainBrownRice.a leGrainBrownRice.a
leGrainBrownRice.a
spx
spx
spx
Brand not
available at ingles
or Walmart
Market
Nature’s Earthly
Choice Quinoa

http://www.earthlyc
hoice.com/quinoa.ht
ml

Ancient Harvest$5.48
Bi-Lo: 6.59
(Ancient Harvest
Brand)
Publix: 3.19
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Nature’s Own
Whole Wheat Bread

http://www.natureso
wnbread.com/produ
cts/VarietyBreads/
WholeWheat/

Nature’s Own
Whole Grain Bread

http://www.natureso
wnbread.com/produ
cts/VarietyBreads/1
00wholegrain/

Thomas’ 100%
Whole Grain
English Muffins

http://thomasbreads.
com/products/100whole-wheatenglish-muffins

Pepperidge Farms
100% Whole Wheat
Hamburger Buns

http://www.pepperid
gefarm.com/Product
Detail.aspx?catID=7
57&prdID=120616

Mission Whole
Wheat Tortillas

Quaker Yellow
Corn Meal

Ingles- $4.17
Walmart Market$2.98
Bi-Lo: 3.99
Publix: 3.09
Ingles-$4.17
Walmart Market$2.48
Bi-Lo: 3.29
Publix: 3.49
Ingles-$4.29
Walmart Market$2.68
Bi-Lo: 4.29
Publix: 4.29
Not available at
Ingles
Walmart Market$2.98
Bi-Lo: N/A
Publix: 3.29
Ingles-$2.98
Walmart Market$2.48
Bi-Lo: 2.89
Publix: 3.19

http://www.quakero
ats.com/products/m
Not available at
ore-products-fromIngles or Walmart
quaker/content/speci
Market
altyBi-Lo: 1.73
items/cornmeal/yell
Publix:
ow-corn1.89http://www.qua
meal.aspxhttp://ww http://www.quakero keroats.com/product
w.quakeroats.com/p ats.com/products/m s/more-productsore-products-from- fromroducts/morequaker/content/speci
products-fromquaker/content/speci
altyquaker/content/speci
altyitems/cornmeal/yell
altyitems/cornmeal/yell
items/cornmeal/yell ow-corn-meal.aspx ow-corn-meal.aspx
ow-corn-meal.aspx
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Quaker Rolled Oats

BRAND &
PRODUCT NAME

Ingles-$3.18
Walmart Market$2.68
Bi-Lo: 2.99
Publix: 2.85

http://www.quakero
ats.com/products/ho
t-cereals/oldfashioned-oats.aspx

SUGGESTED DAIRY PRODUCTS
HYPERLINK TO
IMAGE
NUTRITION
FACTS &
INGREDIENT
INFO

STORE & PRICE

Ingles-$5.78
Walmart Market$4.98
Bi-Lo: 6.19
Publix: 5.99
Ingles-$5.78
Walmart Market$4.98
Bi-Lo: 6.19
Publix: 5.99

Chobani Yogurt
Non-Fat Plain

http://www.chobani.
com/products/blend
ed#non-fat-plain

Chobani Yogurt
Vanilla

http://www.chobani.
com/products/blend
ed#vanilla

Dannon Yogurt
Non-Fat or Low-Fat
Plain

http://www.dannon.
com/dannon-allnatural/

Ingles-$2.98
Walmart Market$2.78
Bi-Lo: 3.29
Publix: 2/$6.00

Breakstone Cottage
Cheese

http://www.kraftbra
nds.com/breakstone
s/snacksmart.aspx

Ingles -$2.78
Walmart Market$2.48
Bi-Lo: 2.99
Publix: 2.51
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Appendix H
PD Approved Food List
PERMITTED SEASONINGS AND CONDIMENTS
BRAND &
PRODUCT NAME

IMAGE

HYPERLINK TO
NUTRITION
FACTS &
INGREDIENT
INFO

STORE & PRICE

Ingles- $1.54

French’s Classic
Yellow Mustard

http://www.frenchs.
com/products/musta
rd/classicyellow/http://www.f
renchs.com/products
/mustard/classicyellow/

Walmart Market$1.18
Bi-Lo- $1.99

http://www.frenchs.
com/products/musta
rd/classic-yellow/

Publix $1.93http://www.fre
nchs.com/products/
mustard/classicyellow/
Ingles- $1.68

French’s Spicy
Brown Mustard

Walmart Market$2.12

http://www.frenchs.
com/products/musta
rd/spicy-brown/

Bi-Lo - $1.83
Publix - $ 1.79
Ingles-$1.68

Heinz Yellow
Mustard

http://www.heinzket
chup.com/Products/
Heinz%20%20Yello
w%20Mustard%201
4oz

Walmart Market$1.38
Bi-Lo: N/A
Publix: N/A
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Publix Greenwise
Market Organic
Tangy Dijon

Ingles- Koops
http://www.fooducat
Brand $2.68
e.com/app page=product&id=
Walmart MarketDACB8E9A-043EGreat Value $1.57
11E2-83D21231381BA074http:
(has salt)
//www.fooducate.co http://www.fooducat http://www.fooducat
m/app e.com/app e.com/app page=product&id=
page=product&id= page=product&id=
DACB8E9A-043EDACB8E9A-043E- DACB8E9A-043E11E2-83D211E2-83D211E2-83D21231381BA074
1231381BA074
1231381BA074

Kitchen Basics
Unsalted Chicken,
Beef, or Vegetable
Stock

http://www.mccorm
ick.com/Gourmet/S
pices-andFlavors/CookingStocks

Ingles-$3.38-$3.58
Walmart Market$2.82
Bi-Lo: $2.99
Publix: $2.99
Mrs. Dash
Seasoning Blends
Only Those Listed
Below
Ingles-$2.98
● Chicken Grilling
Blend
● Extra Spicy
Seasoning Blend
● Garlic & Herb
● Italian Medley
● Lemon Pepper
● Onion & Herb
● Original
● Steak Grilling

Walmart Market$2.38

http://www.mrsdash
.com/products/seaso
ning-blends

Bi-Lo: $3.19
Publix: $3.29
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● Table Blend

Ingles- $3.58

Beef Broth

Kitchen Basics

Walmart Market$2.82
Bi-Lo: 2.99
Publix: 2.69

BBQ Sauce (sugar
free):
Organic Ville

Not available at
Ingles or Walmart
Market

http://organicvillefo
ods.com/products/b
bq-sauces/originalorganic-bbqsauce/http://organic
villefoods.com/prod
ucts/bbqsauces/originalorganic-bbq-sauce/

Bi-Lo: N/A

http://organicvillefo
ods.com/products/b
bq-sauces/originalorganic-bbq-sauce/

Publix:
4.29http://organicvil
lefoods.com/product
s/bbqsauces/originalorganic-bbq-sauce/

White Wine vinegar
(no sugar added)

http://www.pompeia
n.com/products/vine
gars/whitewine.aspx

Pompeian

Ingles-$2.78
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Walmart Market$1.93
Bi-Lo: 3.19
Publix: 2.09

PERMITTED VEGETABLE PRODUCTS
BRAND &
PRODUCT NAME

IMAGE

HYPERLINK TO
NUTRITION
FACTS &
INGREDIENT
INFO

STORE & PRICE

Ingles-$0.98
Walmart Market$1.93
Hunt’s No Salt
Added Tomato
Paste

Bi-Lo: 1.89
Publix: 2.09
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Contadina

http://contadina.com
/products/pastetomato.aspxhttp://co
ntadina.com/product
s/paste-tomato.aspx

Not available at
Ingles

Walmart Market$1.25

http://www.delmont
e.com/tomatoes/past
e/regular/http://ww
w.delmonte.com/to
matoes/paste/regular
/

Del Monte

Ketchup (sugar
free):
Organic Ville

Bi-Lo: 1.29 (only
had sauce)
Publix: 1.49

Not available at
Ingles or Walmart
Market

http://www.delmont
e.com/tomatoes/past
e/regular/http://ww
w.delmonte.com/to
matoes/paste/regular
/

N/A in bi-lo or
publixhttp://www.de
http://www.delmont lmonte.com/tomatoe
e.com/tomatoes/past s/paste/regular/
e/regular/
No sugar free
options at Ingles or
Walmart Market

http://organicvillefo
ods.com/products/co
ndiments/organicketchup/http://organ
icvillefoods.com/pro
ducts/condiments/or
ganic-ketchup/

Bi-Lo: 2.29 (Full
Circle brand)
Publix: 2.39

PERMITTED NUT, SEED, NUT BUTTER, AND SEED BUTTER PRODUCTS
BRAND &
PRODUCT NAME

IMAGE

HYPERLINK TO
NUTRITION
FACTS &
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STORE & PRICE

INGREDIENT
INFO
MaraNatha Organic,
Natural, or Raw No
Salt Added Almond http://www.maranat
Butter (Creamy or hafoods.com/catego
Crunchy)
ry/almond-butters

Ingles-$7.48
Walmart Market$6.98
Bi-Lo: 11.19

*NOT No Stir
Variety*

Publix: 10.79
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PERMITTED SWEETENERS AND FLAVORANTS
BRAND &
PRODUCT NAME

IMAGE

HYPERLINK TO
NUTRITION
FACTS &
INGREDIENT
INFO

STORE & PRICE

Ingles-$3.58
http://www.hersheys
Hershey’s Natural .com/pureUnsweetened Cocoa products/details.asp
x?id=4809

Walmart Market$3.18
Bi-Lo: 3.69
Publix: 3.89

McCormick’s Pure
Vanilla Extract
(And All Other
PURE Extracts)

Madhava Raw
Agave
Madhava Light
Agave
Madhava Amber
Agave

Ingles-$2.98

http://www.mccorm
ick.com/Spices-andFlavors/Extractsand-FoodColors/Extracts/Pur
e-Vanilla-Extract

Walmart Market$2.86
Bi-Lo: 3.49
Publix: 3.49

http://www.madhav
asweeteners.com/pr
oduct/agaveraw/http://www.mad
havasweeteners.com
/product/agave-raw/
http://www.madhav
asweeteners.com/pr
oduct/agavelight/http://www.ma
dhavasweeteners.co
m/product/agavelight/

Ingles-$7.98
Walmart Market $6.28
Bi-Lo: N/A
Publix: 4.99
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http://www.madhav
asweeteners.com/pr
oduct/agave-amber/
http://www.grandma
smolasses.com/prod
ucts/grandmasoriginal-molasses/

Ingles-$3.34
Walmart MarketNot Available

Grandma’s
Molasses

Bi-Lo: 3.39

http://www.grandma
smolasses.com/prod
ucts/grandmasrobust-molasses/

Publix: 2.99

Ingles-$3.84
Gunters Honey
Walmart Market$3.47

Honey
Great Value

Bi-Lo: 5.25
Publix: 4.19

PERMITTED COOKING OILS
BRAND &
PRODUCT NAME

IMAGE

HYPERLINK TO
NUTRITION
FACTS &
INGREDIENT
INFO
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STORE & PRICE

Coconut Oil

http://www.louana.c
om/productdetail.aspx?productI
D=75

Ingles-$6.48
Walmart Market $7.14
Bi-Lo: 6.79
Publix: 5.79

Store Brand

Canola Oil

http://recipeofhealth
.com/nutritioncalories/purecanola-oil-424597rb

Ingles-$1.98

http://www.walmart
.com/ip/GreatValue-Canola-Oil48-Oz/10450988

Bi-Lo: 1.99

Walmart Market$2.38

Publix: 2.39

Not available at
Ingles or Walmart
Market

Macadamia Nut Oil

Bi-Lo: N/A
Publix: 13.29
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Not available at
Ingles or Walmart
Market

Avocado Oil

Bi-Lo: N/A
Publix: 11.69

Olive Oil

http://www.walmart
.com/ip/CriscoPure-ImportedOlive-Oil-25.3-floz/10805154

Ingles- $4.98
Walmart Market$4.48
Bi-Lo: 3.89
Publix: 3.39

PERMITTED OTHER PRODUCTS
BRAND &
PRODUCT NAME

IMAGE

HYPERLINK TO
NUTRITION
FACTS &
INGREDIENT
INFO
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STORE & PRICE

Ingles- $11.67

Almond Flour:
Bob’s Red Mill

http://www.bobsred
mill.com/almondmealflour.htmlhttp://ww
w.bobsredmill.com/
almond-mealflour.html

Walmart Market$9.98
Bi-Lo: 11.61
http://www.bobsred
mill.com/almondmeal-flour.html

Publix:
12.19http://www.bo
bsredmill.com/almo
nd-meal-flour.html
Ingles-$7.98

Coconut Flour:
Bob’s Red Mill

http://www.bobsred
mill.com/organiccoconutflour.htmlhttp://ww
w.bobsredmill.com/
organic-coconutflour.html

Not at Walmart
Market
Bi-Lo: N/A
http://www.bobsred
mill.com/organiccoconut-flour.html

Publix:
7.49http://www.bob
sredmill.com/organi
c-coconut-flour.html
Ingles- $2.44

Unsweetened
Shredded Coconut
Flakes

Walmart Market$1.97

http://www.edwarda
ndsons.com/ldo_sho
p_coconut.itmlhttp:/
/www.edwardandso
ns.com/ldo_shop_co
conut.itml

Bi-Lo: 4.59
Publix:
N/Ahttp://www.edw
http://www.edwarda
ardandsons.com/ldo
ndsons.com/ldo_sho
_shop_coconut.itml
p_coconut.itml
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Canned Tuna
(no soybean or
vegetable oil)

Ingles-$1.08

http://www.walmart
.com/ip/Chicken-ofthe-Sea-ChunkLight-Tuna-inWater-5oz/15240751

Walmart Market$1.38
Bi-Lo: 1.09
Publix: 0.99

Ingles-$2.80
Apple Juice
(no sugar added)

Walmart Market$2.48

http://www.motts.co
m/products/2/100apple-juice

Bi-Lo: 3.49
Publix: 3.19
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Appendix I
Quick List of Recipes for MP & PD
MP
Protein
1. Chicken Fajitas
2. Cilantro Lime Shrimp
3. Crock Pot Beef Stew
4. Dijon Mustard Glazed Salmon
5. Easy Pork Loin Chops
6. Easy Red Beans and Rice
7. Homemade Black Bean Veggie Burger
8. Slow Cooker Hearty Beef Chili
Vegetable
1. Baked Acorn Squash
2. Chard with Garlic and Lemon
3. Baked Asparagus with Parmesan Cheese
4. Roasted Root Vegetables
5. Black Bean Vegetable Soup
6. Sautéed Kale with Walnuts
Fruit
1. Strawberry Banana Oatmeal Breakfast Smoothie
2. Fruit Salad with Cinnamon
3. Melon Salsa
4. Grilled Pineapple
5. Quick and Creamy Fruit Salad
Grain
1. Easy Cornbread
2. Herbed Quinoa
3. Tuna and Apple Walnut Salad
4. Easy Pasta Salad
5. Fantastic French Toast
6. Cajun Chicken and Rice

91

Dairy
1. Yogurt Parfait
2. Macaroni and Cheese
3. Cheesy Spinach Baked Penne
4. Cream of Tomato Bisque
5. Simple Potatoes Au Gratin
PD
Beef
9. 5 Ingredient Dinner in a Snap
10. Italian Meatloaf
11. Red Pepper & Avocado Sliders
12. Crock Pot Beef Stew
13. Zucchini and ground beef
Chicken/Turkey
7. Lemon Honey Rosemary Chicken
8. Chicken & Butternut Squash
9. Slow Cooker Chipotle Chicken
10. Cinnamon raisin meatballs
11. Chicken Fajitas with Guacamole
Pork/Egg
6. Pulled Pork
7. Easy Pork Loin Chops
8. Hard Boiled Eggs
9. Crock Pot Pork Loin
10. Fried Eggs with Sweet Potato Hash
Fish
6. Simple Herb Crusted Salmon
7. Tuna & Apple Walnut Salad
8. Dijon Mustard Glazed Salmon
9. Coconut-crusted Tilapia
10. Cilantro Lime Shrimp
Vegetable/Fruit
1. Baked Acorn Squash
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2.
3.
4.
5.
6.

Sautéed Kale with walnuts
Chard with lemon and garlic
Fruit Salad with Cinnamon
Roasted Vegetables
Zucchini Pesto Pasta

Condiment
1. Homemade BBQ sauce
2. Nut Oil Mayo
Dessert
1. Chocolate Coca Date bars
2. Strawberry Coconut Date Balls
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Appendix J
Aerobic & Resistance Exercise Instructions
Aerobic exercise:
• When: 2 days per week
• Warm-up: 10 minutes, low-intensity
• Exercise at 30 minutes target heart rate
• Cool down: 5 minutes
• During your aerobic session we want you do walk, run, bike, row but you must stay
within your target heart rate during the 30 minutes.
• Use a heart rate monitor we provide you.
• If you don’t feel tired or exhausted please does not go over your target heart rate.
Determining Maximum Heart Rate
Max Heart Rate (bpm) = 220 – age (years)
220 - ______ (years) = _______Max Heart Rate
Determining Target Heart Rate
• Aerobic exercise intensity is based off a percentage of calculated max heart rate and
will increase every 2 weeks.
• Here is an example of calculating target heart rate
• Example: Estimating Target heart rate
o Joe is 30 years old. His max heart rate is 190 bpm (220-30 = 190)
o During the first week, he is to exercise at a target heart rate of 55% of his max
heart rate.
o Multiple Joe’s max heart rate times the percentage
Target Heart Rate = 190 * 0.55 = 105 bpm
o Therefore, Joe will exercise at 105 bpm for 30 minutes during the first 2 weeks.
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Time
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8

Percentage
55%
55%
65%
65%
75%
75%
80%
80%

Max Heart Rate

Target Heart Rate

Resistance Exercise
• When: 2 days per week
• Warm-up: 10 minutes, dynamic stretching
• Resistance training
o 3 sets
o 8 - 12 repetitions
o 60 seconds rest in between each
• Cool down: 5 minutes, static stretching
• Exercises
o Lower Body: Leg press, leg curl
o Upper Body: chest press, standing push-press, lat pulldown, seated row,
tricep pushdown, bicep curls, seated crunches
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Resistance Training: Weight Progression Flow Chart
Did you get 8- 12 reps?

Stay at same
weight for next
set or session

Yes

No

Did you get <12 reps?

Did you get ≤ 7 reps?

Decrease by 5 to 10 lbs. for upper
body
Decrease by 10 to 15 lbs. for lower
body

Increase by 5 to 10 lbs. for upper
body
Increase by 10 to 15 lbs. for lower
body
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Appendix K
Resistance Exercise Exercises
Seated Leg Press
•

•

•

Start position: feet shoulder width apart,
toes slightly out, legs fully extended
(platform furthest away); hands holding
onto handles
Perform: bring knees to chest until quads
are vertical to the floor, or a 90 degree
angle is created with legs. Press the
platform away
Finish position: Full extension in knees
Sets: 3
Reps: 8-12 reps

Machine Lying Leg Curl
•

•
•

Start position: Lie on the machine, hips
and torso on the pads; place ankles in
contact with roller pad; position knees off
pad and grasp the handles
Perform: raise roller pad by flexing the
knees and keep torso and hips stationary
Finish position: Extend knees back to
staring position.
Sets: 3
Reps: 8-12 reps

Machine Seated Chest Press
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•

•

•
•

Start position: Sit with back and head
against pad, both feet on the ground and
grasp handles. Handles should be
aligned with the nipples
Perform: Press handles away until
elbows reach full extension; bring
handles back to start
Finish position: Bring handles back to
start position
Sets: 3
Reps: 8-12 reps

Standing Push Press
•

•

•
•

Cable Lat Pulldowns

•

•

•
•

Start position: Grasp bar so hands are
just outside the shoulders; elbows should
be pointing down. Feet shoulder width,
toes pointed forward
Perform: Initiate by dipping with the
knees and then extending; use the
momentum to press the bar straight up
Finish position: Bring bar back to start
position without re-dipping knees
Sets: 3
Reps: 8-12 reps

Start position: Grasp bar so hands are
wider than shoulder-width; arms should
be fully extended. Feet should be flat,
knees in contact with knee pads. Torso
should be upright with a slight lean back
Perform: Initiate by pulling bar down to
upper part of the chest; think about
squeezing shoulder blades together
Finish position: Bring bar back to start
position
98
Sets: 3
Reps: 8-12 reps

Machine Seated Row
•

•

•
•

Start position: Sit erect with feet flat;
chest should be in contact with pad;
grasp handles and arms should be fully
extended
Perform: Initiate by pulling handles
toward chest or upper abdomen; think
about squeezing shoulder blades
together
Finish position: Bring bar handles to start
position by extending arm
Sets: 3
Reps: 8-12 reps

Cable Column Tricep Pushdown (w/bar)
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Start position: Grasp bar so palms are
facing down & hands should be 6 – 12
inches from each other; stand up tall with
feet shoulder width apart; elbows should
be next to torso; forearms should be
parallel to floor
Perform: Press the bar down until arms
are fully extended; keep an upright torso
Finish position: Bring bar back to start
position; keep elbows next to torso

•

•
•
•

Sets: 3
Reps: 8-12 reps

Cable Column Bicep Curl (w/ bar)
•

•

•
•

Start position: Grasp bar so palms are
facing up & hands should be 6 – 12
inches from each other; stand up tall with
feet shoulder width apart; elbows should
be next to torso and arm should be fully
extended
Perform: Flex the elbows by bringing bar
up to chest; keep elbows down and close
to body; keep an upright torso
Finish position: Lower the bar back to
start position; keep elbows next to torso
Sets: 3
Reps: 8-12 reps

Machine Lateral Raise
•

•

•

Start position: Sit with feet flat on
floor; place arms on the elbow/arms
on padding and grasp handles
Perform: Press elbows up while
keeping upright torso until forearms
are just above parallel to the ground
Finish position: Lower elbows back
to start position

Sets: 3
Reps: 8-12 reps
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Machine Seated Crunch
•

•

•

Start position: Seat on machine so feet
are secure on leg pads and elbows are
on pads. Grasp the handles behind your
head.
Perform: Think about bringing chest and
knees together; flexing abs. Go as far as
possible.
Finish position: Each rep returns to
starting, extended position.
Sets: 3
Reps: 8-12 reps
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Appendix L
Warm-Up
•
•
•

•

Warm-up should consist of 5 - 10 minutes light aerobic activity of the exercise you
plan on performing that day.
For example, if you decide to run for your aerobic training then we suggest walking
for 5 - 10 minutes prior.
A good general warm-up for aerobic training:
o Walk or row for 5 mins
o 20 reps of all of the following:
§ Alternating lunges
§ High Knees
§ Butt Kicks
§ Quad Pulls
§ Knee Pulls
§ Push-ups
§ Sit-ups
§ Jumping jacks
§
When completing resistance training we also suggest that before completing your 3x
8-12 that you complete 1 set a very light weight for 8-12 reps
o For example, start with leg press by performing 8-12 reps at a very easy,
lightweight. Then rest 60 seconds and begin your 3x8 -12. Then move on
the next exercises.
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Appendix M
Cool Down
•
•

Cool-down should consist of 5 – 10 minutes of light aerobic activity and static
stretching
A general cool-down should consist of:
o 5 minutes of light walking
o 15-30 sec holds of
1. Bent over hamstring stretch
2. Tricep stretch
3. Calf stretch
4. Butterfly stretch
5. Quad Stretch
6. Shoulder stretch
7. Chest stretch

1.

3.

2.

4.

7.

5.
6.
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Appendix N
Aerobic Exercise Log
ID #: ______________
Week

Percentage

1

50-55%

2

50-55%

3

60-65%

4

60-65%

5

70-75%

6

75-75%

7

75-80%

8

75-80%

Date: ___________________
Exercise
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Target Hear Rate

Appendix O
Resistance Exercise Log
ID #: ______________
Exercise
Seated Leg Press

Date: ___________________

Lbs.

Set 1
Reps

Lbs.

Set 2
Reps

Lbs.

Set 3
Reps

Lying Leg Curl

Lbs.

Reps

Lbs.

Reps

Lbs.

Reps

Machine Chest Press

Lbs.

Reps

Lbs.

Reps

Lbs.

Reps

Standing Push Press

Lbs.

Reps

Lbs.

Reps

Lbs.

Reps

Machine Lat Pulldown Lbs.

Reps

Lbs.

Reps

Lbs.

Reps

Machine Seated Row

Lbs.

Reps

Lbs.

Reps

Lbs.

Reps

Cable Tricep
Pushdown
Cable Bicep Curl

Lbs.

Reps

Lbs.

Reps

Lbs.

Reps

Lbs.

Reps

Lbs.

Reps

Lbs.

Reps

Machine Lateral Raise Lbs.

Reps

Lbs.

Reps

Lbs.

Reps

Machine Seated
Crunches

Reps

Lbs.

Reps

Lbs.

Reps

Lbs.
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Appendix P
Handouts: Low Mercury Fish
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Appendix P
Handouts: Serving Size Guide
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Appendix P
Handouts: Dinning Out Guide
Restaurant

Chipotle

The Burger Joint
(BGR)

What to Order?

•
•
•
•
•

•

Palmetto’s
Smokehouse &
Oyster Bar
Moe’s Southwest
Grill

•
•

•
•

Mellow Mushroom

•
•
•

•
•
•
•
Blue Heron

•
•
•

Order a burrito bowl or salad
Any meat except sofritas.
All salsas except corn are okay
Guacamole and romaine lettuce
Order burger as a lettuce wrap with no cheese and no
ketchup. These burgers are okay: The burger, grilled
chicken, Wellington (hold the blue cheese), Triple D (no
bacon or cheese), Greek (no feta), Ahi Tuna (no teriyaki).
Toppings: lettuce, tomato, onion, jalapeno, avocado,
mushrooms, grilled pineapple, fried egg
Sides: grilled asparagus
Ask to cook in oil not butter.
• Raw or steamed oysters (add lemon juice only)
• Order: chopped chicken with collard greens and garden
salad (no cheese or croutons)
Order a salad without cheese, beans, and no dressing. Ask
to add grass-fed steak, chicken or pork
Order fajitas without tortillas, cheese. Ask for any
protein—steak, chicken, pulled pork or ground beef.
Ask for an extra side of guacamole!
Order any of the following salads:
Enlightened spinach salad without candied pecans and feta
cheese and dressing (substitute olive oil). Greek salad
without feta cheese and dressing (sub olive oil).
Chef salad without mozzarella, ham and dressing (sub olive
oil)
Tossed salad
Ask to add grilled chicken, turkey or steak to any of the
above salads!
You can also build your own salad all ingredients are okay
EXCEPT: candied pecans, any cheese, Andouille sausage,
Applewood bacon, ham, pepperoni, salami, tempeh, tofu
Order the following salads:
Thomas Green Clemson – ask for no cheese
The Hartwell Monster – ask for no cheese and bacon
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•
•
•
•
•
•

•
•

•
•
•

•
El Jimador Mexican
Restaurant

•
•
•
•

Smokin’ Pig

•
•

IHOP

•

Ruby Tuesday’s

•
•
•

Bowden Bowl – ask for no candied dates, ham or cheese
Heron’s Catch of the Day – ask for no cheese
Howard’s Rock – ask for no cheese
For salads ask for no dressing and for oil and vinegar.
Order any of the following Main Entrees:
Balsamic Molasses Marinated House Pork Chop – ask to
substitute the garlic whipped potatoes for roasted potatoes,
and no fried onions
Char-Grilled Filet Mignon – sub wild mushroom puff pastry
for another vegetable
Blackened Atlantic Salmon – ask to steam spinach (rather
than sautéed in butter) or sub for another vegetable. Sub
cheddar cheese grits.
Grilled Ribeye Steak – sub garlic whipped potatoes
Mint Dijon Crusted New Zealand Rack of Lamb – sub goat
cheese whipped potatoes
Char-grilled Filet Mignon and Blackened shrimp – sub
garlic whipped potatoes, ask to steam spinach (rather than
sautéed in butter)
12 Oz. Chopped Sirlon – sub whipped potatoes and blue
cheese cole slaw for another vegetable.
Order the following:
Grilled chicken salad – ask for no cheese and dressing (sub
olive oil)
Pollo Grande, or Pollo Sabroso – ask for no cheese, rice,
beans or tortillas
Fajitas (chicken or beef) – ask for no tortillas, rice and
beans.
Order chopped chicken sandwich without the bun and the
seasonal vegetable for a side.
Bring a salad from home or another vegetable if you can! I
know, that sounds crazy.
Suggest building your own omelet with any vegetables.
Ask for no cheese and make sure they don’t add diary or
pancake batter to the omelet.
Order fresh fruit on the side
Go for the salad bar! Pretty much everything is fair game,
minus the deli meats, cottage cheese, croutons and cheese.
Ask for salads without croutons, cheese and no dressing if
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•
•

•

ordering a salad.
Order the following for an entrée:
Top sirloin, petite sirloin or grilled Salmon or blackened
tilapia with steamed broccoli, zucchini, green beans, roasted
spaghetti squash or fresh baked potato (no butter, cheese or
bacon) as a side
Order a burger without the bun, add avocado and ask if they
can wrap it in lettuce. Order a side salad.
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